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(57)Abstract: 

PURPOSE: To inform of the ink residue of an ink 
storage vessel by accurately reflecting even if the 
discharge quantities of print heads to be used are 
different by calculating ink consumption amount in 
response to the type of the head, and differentiating the 
forms of informing the residue based on it. 
CONSTITUTION: A predetermined keying operation is 
conducted to replace a cartridge in an apparatus in which 
a black cartridge Bk and a color cartridge Cr can be 
arbitrarily replaced to move the carriage 5 to a home 
position, and at this time whether the cartridge Bk, or Cr 
is replaced or not is judged. This judgement is conducted 
by a circuit for detecting the change of a current value, 
and when the cartridge is replaced, whether it is new 
cartridge or not is judged. In the case of YES, the type of 
the replaced cartridge is discriminated. The set value of a 
memory is updated in response to the type of the 
cartridge, and the form of informing the residue is 
differentiated in response to the type. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] In the ink jet printing equipment which can exchange and use two or more kinds of 
heads which carry out the regurgitation of the ink, and can print on printed material by breathing 
out ink The ink reservoir container which stored the ink supplied to the head used for a print, A 
head class detection means to detect the class of said head used for a print among the heads of 
a class, [ two or more ] A calculation means to compute the amount of ink consumed through 
the head used for a print according to the class of head which this head class detection means 
detects, The ink jet printing equipment characterized by having an information means to change 
the mode of the information about the ink residue of said ink reservoir container based on the 
ink consumption computed by said calculation means, according to the class of head which said 
head class detection means detects. 

[Claim 2] Said information means is an ink jet printing equipment according to claim 1 
characterized by a display reporting. 

[Claim 3] It is the ink jet printing equipment according to claim 1 or 2 characterized by for said 
ink reservoir containers being two or more ink reservoir containers which corresponded to said 
two or more heads, respectively, and said information means changing the mode of the 
information about the ink residue of a corresponding ink reservoir container. 
[Claim 4] It is the ink-jet printing equipment according to claim 3 can exchange and use two or 
more of said ink reservoir containers corresponding to the head which uses for said print, said 
ink-jet printing equipment is further equipped with a container exchange detection means detect 
exchange of the ink reservoir container used for a print among two or more of said ink reservoir 
containers, and said information means carries out [ changing the mode of information according 
to the ink reservoir container which this container exchange detection means detects further, 
and ] as the description. 

[Claim 5] It is the ink jet printing equipment according to claim 4 which is equipped with two or 
more carbon buttons corresponding to said each of two or more ink reservoir containers, and is 
characterized by said container exchange detection means detecting that the ink reservoir 
container which corresponds according to the depression of this carbon button was detected. 
[Claim 6] For said information means, said ink jet printing equipment is an ink jet printing 
equipment according to claim 5 characterized by changing the mode of the information about an 
ink residue, corresponding to detection of said head class detection means, when the depression 
of said carbon button is made after having further an attachment-and-detachment detection 
means to detect attachment and detachment of each of two or more of said heads and detecting 
attachment and detachment of the head by said attachment-and-detachment detection means. 
[Claim 7] In the ink jet printing equipment which prints on printed material by breathing out ink 
from this head using the head which carries out the regurgitation of the ink The ink reservoir 
container which stored the ink supplied to said head, and a calculation means to compute the 
amount of ink consumed through said head, They are a discharge quantity detection means to 
detect the ink discharge quantity of said head, and a means to detect the ink residue of said ink 
reservoir container based on the amount of consumption ink which said calculation means 
computes. The ink jet printing equipment characterized by having an ink residue detection means 
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to amend the amount of consumption ink which said calculation means computes by the ink 
discharge quantity which said discharge quantity detection means detects. 
[Claim 8] Said discharge quantity detection means is an ink jet printing equipment according to 
claim 7 characterized by detecting the ink discharge quantity of the head concerned based on 
the information about the temperature of said head. 

[Claim 9] Said discharge quantity detection means is an ink jet printing equipment according to 
claim 7 characterized by detecting the ink discharge quantity of the head concerned based on 
the printing mode for which said head is used. 

[Claim 10] Said calculation means is an ink jet printing equipment according to claim 1 to 9 
characterized by computing the amount of consumption ink based on the count of the ink 
regurgitation in said head, and the count of the regurgitation recovery of this head. 
[Claim 11] Said head is an ink jet printing equipment according to claim 1 to 10 characterized by 
making ink produce air bubbles using heat energy, and carrying out the regurgitation of the ink 
based on generation of these air bubbles. 



[Translation done.] 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the ink jet printing equipment which computes 
and displays the ink residue in an ink reservoir container based on the amount of ink breathed 
out from the ink jet head, and the amount of ink consumed by regurgitation recovery action in 
detail about an ink jet printing equipment. 
[0002] 

[Description of the Prior Art] As an example of the ink residue detection means in an ink jet 
printing equipment, what is called "dot count ****" is known conventionally. The amount of ink 
consumed by the breathed-out amount of ink or regurgitation recovery action is measured by 
counting the count of the regurgitation, and the count of attraction recovery action, the ink 
residue in an ink tank is detected, and this method does not need the special equipment for 
residue detection, but it has the advantage that cost is possible for the minimum. 
[0003] The conventional example about the above-mentioned dot count **** is indicated by 
JP,5-19467,B, JP,4-316856,A, JP,5-88552,A, etc. 
[0004] 

[Problem(s) to be Solved by the Invention] However, it counts by considering that the amount of 
the ink droplet to which a head carries out the regurgitation of any configuration of dot count 
**** indicated by these official reports is a fixed thing. Moreover, the ink jet head in a printing 
equipment is fixed also in which configuration. That is, a head is fixed to movable carriage in the 
body of equipment, or a predetermined field. 

[0005] By the way, although ink is made to breathe out by heating ink at the above-mentioned 
heater according to a regurgitation signal by the foaming force of the air bubbles which are made 
to produce film boiling and are produced by it by the electric thermal-conversion component, i.e., 
the ink jet head using a regurgitation heater By such regurgitation method, it turns out that 
accumulation is produced on a head according to self-generation of heat at the time of the ink 
regurgitation, or an OAT condition, and the volume of the ink in which ink temperature is 
breathed out by changing as a result changes. 

[0006] In this case, a comparatively big detection error may be produced with the configuration 
which counts by considering that the amount of regurgitation ink is a fixed thing like the above- 
mentioned conventional example, and detects an ink residue. 

[0007] Moreover, in the ink jet print field, the ink jet unit of the cartridge gestalt which unified 
the ink jet head and the ink tank has been used from viewpoints, such as a miniaturization of 
equipment, and easy-izing of the maintenance by the user, in recent years. Attachment and 
detachment of this ink jet unit are enabled to the carriage in a printing equipment, and thereby, a 
user can exchange for a new ink jet unit, when the ink of an ink tank is lost. 
[0008] Furthermore, the demand of a color-print is also increasing, for example, an ink jet unit is 
arranged on carriage for every color as a configuration with which it is satisfied of the demand of 
colorization with the above ink jet units, and what color-prints is known. What enabled 
attachment and detachment of an independent ink jet unit to carriage as a configuration of 
further others only about the color ink jet unit and black which unified the ink jet head which 
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carries out the regurgitation of the ink tanks which hold the ink of the yellow and Magenta which 
are used for a color-print, and cyanogen according to an individual, and these ink is known. 
[0009] Furthermore, the configuration which enabled attachment and detachment of an ink jet 
head and an ink tank according to the individual to carriage, respectively is also proposed. 
[0010] Thus, a user carries only the ink jet head and tank of black (black) at a certain time, 
corresponding to the configuration which can detach and attach an ink jet head and an ink tank 
to equipment, the especially printed image, and when another, with the equipment which equips 
with and prints only other heads and tanks of a color, there are the following troubles about 
management of an above-mentioned ink residue. 

[001 1] That is, if the classes of ink which carries out the regurgitation differ and the dot count 
residue which the discharge quantity set up for every head of that may differ, and was 
mentioned above in this case will be performed as it is, an exact ink residue can be detected. 
Moreover, if change of the discharge quantity under the effect of above-mentioned accumulation 
laps, a residue detection error will become large further. 

[0012] This invention is made in view of the above problem, and the place made into the object 
has it in suitable and offering the ink jet printing equipment which can be performed to accuracy 
in ink residue detection according to change of the discharge quantity in a head, or the class of 
head. 
[0013] 

[Means for Solving the Problem] Therefore, in this invention, exchange and use two or more 
kinds of heads which carry out the regurgitation of the ink, and it sets to the ink jet printing 
equipment which can print on printed material by breathing out ink. The ink reservoir container 
which stored the ink supplied to the head used for a print, A head class detection means to 
detect the class of said head used for a print among the heads of a class, [ two or more ] A 
calculation means to compute the amount of ink consumed through the head used for a print 
according to the class of head which this head class detection means detects, It is characterized 
by having an information means to change the mode of the information about the ink residue of 
said ink reservoir container based on the ink consumption computed by said calculation means, 
according to the class of head which said head class detection means detects. 
[0014] Moreover, it sets using the head which carries out the regurgitation of the ink to the ink 
jet printing equipment which prints on printed material by breathing out ink from this head. The 
ink reservoir container which stored the ink supplied to said head, and a calculation means to 
compute the amount of ink consumed through said head, They are a discharge quantity detection 
means to detect the ink discharge quantity of said head, and a means to detect the ink residue 
of said ink reservoir container based on the amount of consumption ink which said calculation 
means computes. It is characterized by having an ink residue detection means to amend the 
amount of consumption ink which said calculation means computes by the ink discharge quantity 
which said discharge quantity detection means detects. 
[0015] 

[Function] Since the mode of the information about the ink residue based on ink consumption 
calculation and this can be changed according to the class of head used for a print according to 
the above configuration, also when discharge quantity changes with heads to be used, 
information which reflected the ink residue of an ink reservoir container in accuracy can be 
performed. 

[0016] Moreover, in order to amend ink consumption according to the discharge quantity of a 
head, the detection of an ink residue based on this consumption serves as accuracy. 
[0017] 

[Example] Hereafter, the example of this invention is explained to a detail with reference to a 
drawing. 

[0018] {Example 1) Drawi ng 1 is the perspective view showing the ink jet printer concerning one 
example of this invention except for the extrapolation case. 

[0019] The ink jet print 1 consists of the outline feeding section 2, a paper feeding part (30, 34, 

36, 37), a delivery unit (41), the carriage section 5, and the cleaning section 6. 

[0020] A pressure plate 21 can be formed movable to the base 20, and the feed section 2 can 
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press by this the form as printed material laid on the pressure plate 21 with the spring (un- 
illustrating) to a feed roller (un-illustrating), and can feed paper at a time to one sheet of form. 
Here, according to the size of a form, the guide 23 is formed movable. 
[0021] The form to which paper was fed from the feed section 2 has the print field which 
counters the ink jet head with which carriage 5 is equipped conveyed when the conveyance 
roller 36 rotates with the driving force of a non-illustrated motor while being pressed by the 
conveyance roller 36 by the pinch roller 37 held with the pinch roller guide 30. Moreover, paper is 
delivered ahead [ equipment ] to the form with which the print was made by delivery roller 41 
grade. 

[0022] When equipped with an ink jet cartridge, the contact section for performing a head and 
electrical installation is prepared in the body 50 of carriage of the carriage section 5. This 
electric contact section made the edge of the flexible cable 56, and, on the other hand, the other 
end of a cable 56 is connected to the electric substrate within the body of a printer. The body 
50 of carriage is established so that it can move with the driving force transmitted by the timing 
belt 83, while engaging with the guide shaft 81 free [ sliding ]. Thereby, in the direction of a right 
angle, both-way migration of the body 50 of carriage can be carried out in accordance with the 
guide shaft 81 to the conveyance direction (it is also called the direction of vertical scanning) of 
a form. And discharge is performed between this migration and ink is printed on a form from a 
head. 

[0023] The cleaning section 6 has the pump 60 for attracting ink from a delivery in the state of 
capping according the field in which the delivery of the head with which the body 50 of carriage 
was equipped was arranged to the cap 61 of a wrap sake, and this cap 61, and performing 
regurgitation recovery. Moreover, it has the blade which consists of an elastic body for removing 
dust and the ink droplet adhering to the delivery side of a head. The construction material of a 
blade does not have reactivity with ink, and in order to make the damage to the face side of a 
head into the minimum further, polyurethane rubber, HNBR rubber, etc. of un _ hydrolyzing nature 
are used preferably. 

[0024] The ink jet cartridge of the drawing 2 (a) black (Bk) ink used by the printer which showed 
- (d) to drawing 1 It is drawing showing the appearance of 7. (It is also only hereafter called Bk 
cartridge) The front view with which this drawing (a) looked at rear view and this drawing (b) 
from the direction of arrow-head 4B in this drawing (a), this drawing (c), and (d) are the side 
elevations in this drawing (a) seen from the direction of arrow-head 4C and arrow-head 4D, 
respectively, respectively. 

[0025] It constitutes in the head section 1 7, the ink tank section 73, and one, and is prepared 
removable to the body 50 of carriage, and the Bk cartridge 7 is ♦***. A heater is formed in each 
ink way of the head section 71, this gives heat to ink, air bubbles are generated in ink, and the 
regurgitation of the ink can be carried out from the delivery 70 which is the opening edge of the 
above-mentioned ink way by the pressure variation produced by growth or contraction of these 
air bubbles. 

[0026] The head section 71 specifically has 128 deliveries, and the ink discharge quantity from 
each delivery is about 90 ng(s) (1ng=1x10-9g) per 1 ink droplet. Moreover, the drive frequency 
for the regurgitation is 6kHz. Although what is shown in the following table 1 from a viewpoint 
that the presentation of ink can perform a good print to a regular paper was used, it is not 
limited to especially this. 
[0027] 

[A table 1] The example Bk color of Bk ink presentation 3 section glycerol 5 section ethylene 
glycol 5 section urea 5 section isopropyl alcohol 3 **** A remainder pH regulator Minute amount 
drawing 3 is a decomposition perspective view which explains the configuration of the carriage 
section 5 to a detail, and drawing 4 is drawing which explains the mounting condition of the 
above-mentioned Bk cartridge 7 or the color cartridge 101 mentioned later to the carriage 
section 5. 

[0028] When the carriage section 5 is equipped with the Bk cartridge 7 and the color cartridge 
101, and each guide 74 engages with the guide arm 513 of the carriage section 5, as for the 
electrical connection by the side of a cartridge, connection with the electric contact section 503 
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of the carriage section 5 is obtained. 

[0029] Drawin g 5 is drawing which explains the outline of the above-mentioned Bk cartridge and 
the color cartridge 101 (henceforth a color cartridge) which can be used similarly with the 
equipment shown in drawin g 1 . 

[0030] A cartridge 101 is equipped with the discharge-head section and the ink tank section for 
black (Bk), cyanogen (C), a Magenta (M), and yellow (Y), respectively, namely, the cartridge 101 - 
- the ink tank applied parts 110 and 111 — ** — ** The case 103 with which these applied 
parts become the color head 101 from the background 103 which connects the side plate of 
these couples with side plate 103A of a couple as shown in drawin g 5 (a), (b), and (c), It is 
formed by the front plate 113 and the medium plate 104 which divides into two fields the space 
section surrounded by these, and becomes the applied part 1 10 of a color ink tank and the 
applied part 111 of a black ink tank which this divided space becomes from C, M, and the Y3 ** 
tank section. 

[0031] Thus, each ink tank applied part 1 10,1 1 1 is equipped with each ink tank free [ attachment 
and detachment ], and it is the pars basilaris ossis occipitalis (it has the ink delivery tubes 107C 
and 107Y (107M and 107Bk are un-illustrating) for supplying the ink in each ink tank to the head 
section 120 equipped with delivery section 120Bk, and 120C, 120M and 120Y, respectively below 
in drawing 1 or drawing 5 .) of this tank applied part. Predetermined die length projects in the 
pars basilaris ossis occipitalis of applied parts 1 10 and 1 1 1 so that these ink delivery tube can be 
inserted into each ink tank. Tanggu opening of each delivery tube 107 is equipped with Filters 
109C and 109Y (109M and 109Bk are un-illustrating) as shown in drawin g 5 (b). 
[0032] Ink is led by the ink supply pipes 106Y, 106M, and 106C formed in the pars basilaris ossis 
occipitalis of a cartridge as the head section 1 20 was shown in drawin g 5 (d) from a delivery tube 
107, and 106Bk. Moreover, the elastic plates 108a and 108b which had predetermined thickness 
in the perimeter of a delivery tube 107 as shown in drawing 5 (b) and (e) are formed in the field 
where the delivery tube 107 of a tank applied part was arranged. The rib prepared in the ink feed 
hopper of each ink tank carries out the pressure welding of the elastic plates 108a and 108b to 
these, and it is made for ink to have not leaked to the interior of the head section. 
[0033] In addition, as shown in drawin g 5 (c), the notching section 1 1 2 is formed in the location 
which countered the applied part 1 1 1 of the front plate 1 1 3. Insertion of the rib with which the 
black ink tank by which black ink was held in this notching section like the after-mentioned was 
equipped is attained, and incorrect wearing between the color ink tanks which held yellow, a 
Magenta, and cyanogen is prevented. 

[0034] The side elevation and this drawing (b) which drawing 6 (a), (b), (c), and (d) show the 
outline configuration of Bk ink tank 201 which held black ink, and this drawing (a) fractures some 
tanks and are shown are [ a bottom view and this drawing (d) of a front view and this drawing 
(c) ] up sectional side elevations. 

[0035] Among drawing, the case with which 202 make the structural member of an ink tank, and 
203 are covering device material, and are equipped with the opening 205 for an atmospheric-air 
free passage. 204 is an up member with knob section 204a used in case tank attachment and 
detachment are performed. And the ramps 214a and 214b which connect the rib 215 prepared in 
the opening 208 for ink supply in which a delivery tube 107 (Bk) is inserted, and its perimeter by 
projecting, and the opening 208 for ink supply and a rib 215 are formed in the pars basilaris ossis 
occipitalis of an ink tank. 

[0036] Moreover, the rib 212 is formed in a part of near side face in which knob section 204a of 
the ink tank 201 was prepared, and in the case of wearing of the ink tank 201, this rib 212 
engages with the notching section 112 in which the front plate 113 of a cartridge 101 was 
formed, and serves as a guide at the time of being tank wearing. It is used for incorrect wearing 
prevention of an ink tank as mentioned above with this. 206 is an ink hold object and is a porous 
body which consists of urethane etc. 207 is an ink derivation member and is formed of a fiber 
bundle-like member. 209 is the supporter material for supporting the ink derivation member 207 
in a tank. 

[0037] Drawin g 7 (a), (b), (c), and (d) are the outline block diagrams for explaining a color ink 
tank. 
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[0038] Yellow (Y), a Magenta (M), and the color ink tank 321 that held the ink of cyanogen (C) 
are constituted considering each ink tank section which held these ink as one. The theoretic 
configuration is the same as that of the black ink tank explained by above-mentioned drawing 6 . 

[0039] The color ink tank 321 is divided by the batch members 336 and 337 of an about T 
character configuration in the interior of the case 322 for ink receipt. Thus, the amount of 
receipt of the color ink contained inside each ink tank divided is designed almost respectively 
equally. 

[0040] Namely, the covering device material 323 which the ink tank 321 equipped with a bonnet 
and opening 325Y for an atmospheric-air free passage (325M and 325C are un-illustrating) for 
the case 322 for ink receipt, and the case 322, While having the space used as the buffer room 
which acts so that the ink leakage from a mounting eclipse and each opening 325 for an 
atmospheric-air free passage may not reach the upper part of the covering device material 323 
outside It has the up member 324 with knob section 324a used in case the attachment and 
detachment to one atmospheric-air clear aperture and the body of the color cartridge 101 are 
performed to the part in the location of each opening 325 for an atmospheric-air free passage, 
and a different location. 

[0041] And it has ramp 334aY which connects with the pars basilaris ossis occipitalis of an ink 
tank the ribs 335Y, 335M, and 335C prepared in the openings 328Y, 328M, and 328C for ink 
supply in which the delivery tubes 107Y, 107M, and 107C of the color cartridge 101 are inserted, 
respectively, and the perimeter of those by projecting, and the openings 328Y, 328M, and 328C 
for ink supply and Ribs 335Y, 335M, and 335C, 334aM, and 334aC. 
[0042] In order to equip with the ink tank 321 to the color cartridge 101 using revolution 
actuation, it makes the above-mentioned ramp the inclined plane where an include angle is loose 
so that the openings 328Y, 328M, and 328C for ink supply may run against the point of a delivery 
tube 107 and may not check smooth wearing. 

[0043] The ink hold objects 326Y, 326M, and 326C are held in the interior of the ink tank 321, 
and it has the ink derivation members 327Y, 327M, and 327C between the ink hold objects 326Y, 
326M, and 326C and the openings 328Y, 328M, and 328C for ink supply. And the slit which opens 
the interior and the exterior of an ink tank for free passage is prepared at each in a part of inner 
surface of the supporter material 329Y, 329M, and 329C for supporting the ink derivation 
members 327Y, 327M, and 327C in a tank. 

[0044] The presentation of ink of black ink was excellent in print grace to the so-called regular 
paper generally used, and alphabetic character grace, such as a text, was deep, and adopted the 
good thing of admiration distinctly. Moreover, about color ink, ink adopted the ink in which the 
image of the boundary cannot bleed easily as The example of a presentation of each color 
ink is shown in a table 2. 
[0045] 
[A table 2] 

A <Y ink> Y color 2 section thiodiglycol 7 section glycerol 7 section urea 7 section surfactant A 
1 section pH regulator Minute amount water A remainder <M ink> C color A 4 section 
thiodiglycol 7 section glycerol 7 section urea 7 section surfactant A 1 section pH regulator A 
minute amount water remainder <M ink> M color 3 section thiodiglycol 7 section glycerol 7 
section urea 7 section surfactant 1 section pH regulator Minute amount water the head section 
of the remainder color cartridge 101 is shown in drawing 5 (d) — as — the object for blacks — 
regurgitation 120Bk and the deliveries 120C, 120M, and 120Y for colors have composition 
arranged on a straight line. Black has 64 spouts and, specifically, the discharge quantity of an ink 
droplet is about 70 ng(s)/a dot. Moreover, as for the head section for colors, yellow, a Magenta, 
and cyanogen have 24 spouts each, and discharge quantity is about 40 ng(s)/a dot, respectively. 
Moreover, spacing between the spouts of each color ink is the distance of an about 8 delivery 
pitch. The head drive frequency for the regurgitation is 6kHz like the head section of the above- 
mentioned Bk head cartridge 7. 

[0046] Drawin g 8 is drawing in which the ink tank 321 for colors making some cases the guide 
section to the upper part 114 of the front plate 113 of the ink jet unit 101, and showing signs 
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that revolution wearing is carried out. Moreover, the situation of the tank exchange activity on 
the body of a printer is shown in drawing^ (a) and (b). Furthermore, drawing 10 is the schematic 
diagram showing exchange actuation of each whole cartridge containing the head section. Thus, 
exchange of the Bk cartridge 7 and the color cartridge 101 is also possible for the printer of this 
example. 

[0047] In this example, as explained above, the type of a head with which it is equipped every 
head cartridge 7,101, respectively is detected by the body side of a printer, and detection and a 
residue display of a suitable ink residue are performed based on this detection so that it may be 
equipment exchangeable to arbitration on a body and the black cartridge 7 and the color 
cartridge 101 may be explained below to this. 

[0048] Drawing 1 1 is a flow chart which shows the procedure of processing of setting up the set 
point which turns into initial value of ink residue detection for every head with which it is 
equipped for suitable ink residue detection, or ink tank. 

[0049] This procedure is started when actuation for which is made to move carriage 5 to an 
equipment center section, and carriage 5 is moved to a home position after that by operating a 
predetermined key in the printer shown in dra wing 1 for cartridge exchange etc. is performed. 
[0050] Starting of this processing judges whether it was exchanged in the Bk cartridge 7 (refer 
to drawing 2 ) or the color cartridge 101 (refer to drawing 5 ) with which the head and the tank 
were united at step S101. This decision becomes possible by preparing the circuit which detects 
the current value change at that time, when a cartridge is demounted from carriage 5. 
[0051] When a cartridge is judged to have been exchanged at step S101, it is judged at step 
S102 whether it is a new cartridge, and when new, the class of cartridge for which it continued 
and was newly exchanged at step S103 is distinguished. A judgment of these steps S102 and 
SI 03 can be made based on the information read in ID circuit which shows the information on 
the proper for every cartridge prepared for the electrical connection of each cartridge. A thing 
well-known as this ID circuit can be used, for example, it can consider as the combination of two 
or more resistors. Moreover, distinction of the class of cartridge is possible not only for ID 
circuit which shows the information on the proper for every cartridge but distinguishing by 
changing the location of the signal line connected to a body and an electric target, a number, etc. 
according to the class of cartridge, and sending a signal from a body side. 
[0052] At step S103, when migration of a cartridge is judged to be Bk cartridge, the set point of 
memory is updated at step S104, and Bkl is set. About the content of this set point, it mentions 
later. Next, at step S105, the initial display about the residue display of an ink tank is performed 
so that it may be mentioned later, and this procedure is ended, after deciding the above- 
mentioned set point, when a user does the depression of the online key at step S1 19. 
[0053] When it is judged at step S103 that it was exchanged for what has the new color 
cartridge 101, while setting set point C-Bk1 and Col-1 like the above at steps S106 and S107, 
residue display initialization is performed. 

[0054] Moreover, when it is judged at step S102 that it is not a new cartridge, the set point 
applied to the cartridge before exchange at step S108 is not updated, but ink residue data are 
read from memory and expressed as step 109. 

[0055] It is exchanged only in an ink tank at steps S1 10 and S1 1 1, and when it is judged that it is 
new, the class of tank exchanged at step S1 14 is distinguished. When it is judged by this 
distinction that it is a color tank, set point Col~2 are set at step S1 15, and residue display 
initialization is performed at step S1 16. When exchanged for what has new Bk tank, set point C- 
Bk2 is set (step 1 1 7). 

[0056] In addition, it can carry out by surmising that decision of exchange of only the ink tank of 
step S1 10 was exchanged only in the tank when cartridge exchange was not carried out at step 
S101, in spite of having started this procedure, and is possible also by the key input actuation by 
the user. Moreover, new decision of being the tank of step S1 1 1 can be judged by whether the 
user pushed the reset key. 

[0057] When judging detection of exchange of a tank by whether the user pushed the reset key, 
the equipment for tank exchange detection is simplified and it leads to cost lowering. 
[0058] It becomes [ whether it was exchanged and ] possible by preparing the reset key 
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corresponding to each in the color cartridge 101, since the color tank 321 and Bk ink tank 201 
are exchangeable independently respectively to make the body of equipment distinguish of (the 
inside of drawing 13 , 41 1,421), and which tank. Here, it becomes possible by pushing the reset 
key 41 1 for Bk at the time of Bk cartridge 7 wearing to detect having been exchanged for the 
new Bk cartridge 7. 

[0059] That is, it becomes possible to lessen the number of reset keys by using properly 
according to the result of having distinguished whether either the Bk cartridge 7 or the color 
cartridge 101 having equipped with the reset key for Bk. 

[0060] In the above, the residue display and the set point in the processing mentioned above are 
explained. 

[0061] Drawing 12 is drawing showing the ink residue display on LCD400 shown in drawing 1 . 
[0062] It is the bar graph 401 indicate the switch key of online/off-line among drawing, and 410 
indicates the residue of Bk ink to be. Moreover, after a user carries out tank exchange, the reset 
key 41 1 for performing a reset action is adjoined and formed in LCD400. When equipped with the 
Bk cartridge 7, only the display shown by the following display [ 1st ] is performed (step S 105 of 
drawin g 1 1 ), and the display of a color is not performed. Moreover, setting out is decided by a 
bar graph 410 being in an initialization condition, and carrying out the depression of the online 
key 401 by carrying out the depression of the reset key 41 1. 

[0063] The 1st display of <a display about the set point Bk1 of Bk cartridge>: Make three bar 
graphs turn on at the time of new article detection (step S102) or a reset action. 
[0064] The 2nd display: When it becomes the set point A1, make two bar graphs turn on. 
[0065] The 3rd display: When it becomes the set point A2, make one bar graph turn on. 
[0066] The 4th display: When it becomes set point A3, blink one bar graph. 
[0067] In addition, the counted value concerning a dot count residue is written in the nonvolatile 
memory prepared in the printer, and is managed. At the time of every predetermined time under 
print, every predetermined print line, every page, and recovery action, although renewal of the 
counted value in this memory is carried out at the time of power-source OFF etc., it is not what 
was restricted to this. Or counted value is temporarily kept to RAM within the body of a printer, 
and you may make it write in nonvolatile memory to the predetermined timing at every page, the 
time of power-source OFF, etc. 

[0068] Since (step S102), the head section which a color cartridge makes breathe out ink as 
mentioned above, and an ink tank can detach and attach independently, and it has exchangeable 
structure when exchanged for what has the new color cartridge 101, That is, since it separates 
into Bk ink tank 201 and the color ink tank 321 of 3 color one apparatus of color ink Y, M, and C 
as mentioned above and the head section and the ink tank of one have removable structure, 
they set the set point separately about Bk and a color. 

[0069] That is, when it is exchanged and a printer is equipped with the new cartridge 101, as the 
ink **** set point, C-Bk1 is set to Bk and CoM is set to colors (step S106). And "Bk" and the 
ink residue information on a "color" are displayed by the separate three-stage bar graph on 
LCD400 (step S107). 

[0070] Drawing 1 3 is drawing showing this ink residue display. 

[0071] When wearing of the color head 101 is detected, the bar graph the object for Bk tanks 
and for color tanks is displayed. 410 on LCD is the ink residue display of Bk tank corresponding 
to a color head, and 420 is the ink residue display of a color tank. These bar graph display is 
adjoined and the Bk reset key 41 1 and the color reset key 421 are formed. Initial setting is 
carried out by pressing each key, and setting out is decided by pressing an online key behind. 
[0072] The 1st display of <a display about Bk ink set-point C-Bk1 of a color head>: Make three 
bar graphs turn on at the time of new article head (cartridge) detection or a reset action. 
[0073] The 2nd display: When it becomes set point C-A1, make two bar graphs turn on. 
[0074] The 3rd display: When it becomes set point C-A2, make one bar graph turn on. 
[0075] The 4th display: When it becomes set point C-A3, blink one bar graph. 
[0076] The 1st display of <a display about color ink set-point Col-1 of a color cartridge>: Make 
three bar graphs turn on at the time of new article head (cartridge) detection or a reset action. 
[0077] The 2nd display: When it becomes set point C-C1, make two bar graphs turn on. 
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[0078] The 3rd display: When it becomes set point C-C2, make one bar graph turn on. 

[0079] The 4th display: When it becomes set point C-C3, blink one bar graph. 

[0080] Next, Col-2 or C-Bk2 is set up as the set point at the time of exchanging only the ink 

tank in a cartridge instead of the above head (cartridge) exchange for a new thing (steps S1 15 or 

S1 17). 

[0081] The 1st display of <a display about Bk ink set-point C~Bk2 of a color cartridge>: Make 
three bar graphs ****** at the time of new article tank detection or a reset action. 
[0082] The 2nd display: When it becomes set point C-A4, make two bar graphs turn on. 
[0083] The 3rd display: When it becomes set point C-A5, make one bar graph turn on. 
[0084] The 4th display: When it becomes set point C-A6, blink one bar graph. 
[0085] The 1st display of <a display about color ink set-point Col-2 of a color cartridge>: Make 
three bar graphs turn on at the time of new article tank detection or a reset action. 
[0086] The 2nd display: When it becomes set point C-C4, make two bar graphs turn on. 
[0087] The 3rd display: When it becomes set point C-C5, make one bar graph turn on. 
[0088] The 4th display: When it becomes setting-out object C-C6, blink one bar graph. 
[0089] As mentioned above, by the printer of this example, the amount of the ink breathed out 
during the print and the amount of ink consumed by recovery action are counted, and five kinds 
Bk1, CH3K1, C O L-1, C-BK2, and for Col-2 are set up as the set point based on conditions, 
such as discharge quantity, as a means for changing a residue display based on this, and it has 
each memory for setting out. 

[0090] Consequently, even if it performs attachment-and-detachment actuation of a cartridge, 
Bk head (cartridge) and a color head (cartridge) can be recognized according to an individual, and 
each ink residue can be managed separately. Moreover, since it is possible to memorize the 
information on the carried cartridge before being exchanged, also when it equips with the 
cartridge carried before exchange again, the display information till then is memorized as one of 
the above-mentioned set points, and this can be displayed on LCD. Moreover, since the counted 
value itself is memorized by nonvolatile memory, ink **** actuation can be continued 
appropriately. 

[0091] He is trying to keep discharge quantity constant about the ink discharge quantity under 
print in this example by control which gives a suitable impression pulse corresponding to the 
accumulation under print. 

[0092] A means for a control means for that to read the head temperature under print directly, 
and to reduce charge energy to the head temperature, A means to guess head temperature 
based on the data which should be printed in front of a print, and to make actuation control to 
the lifting, A means to presume the temperature rise which measured the number of ink droplets 
breathed out in the predetermined unit time amount under print, and was generated, and to 
manage the discharge quantity under print etc. can be used, and it will not be limited especially if 
it is the method which can control discharge quantity uniformly. 

[0093] Next, the counter for residue detection is explained to below by showing a concrete 
example. 

[0094] It has two kinds of counters in a **** counter, and the consumption of recovery action is 
counted among what counts the ink consumption in connection with the regurgitation to the 1st 
to the 2nd. The 1st counter manages discharge quantity per "ng" (1ng=1x10-9g), and measures 
consumption based on a regurgitation signal. The 2nd counter carries out instrumentation of the 
consumption per "mg" (Img = 1x10 to 3 g), and measures discharge quantity and the ink 
consumption in recovery action. 

[0095] That is, if the value which the 1st counter measured is set to 1000 and 000, 1 ****** of 
the 2nd counter will be carried out, the 1 st counter will be reset, and the next measurement will 
be performed. 

[0096] Moreover, when recovery action is performed, the consumption is directly measured with 
the 2nd counter. Three kinds of actuation is set one kind and for color heads to Bk heads, and 
recovery action differs in consumption to each actuation. In addition, as the 2nd counter, it is 
good also as a "mg" counter divided into the object for discharge quantity management, and 
recovery action management. 
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[0097] When the counter value of the above 2nd turns into the predetermined set point, the LCD 
display change based on ink **** changes the display of the above 1 st - the 4th display either, 
and changes the bar graph gradually. 

[0098] Discharge quantity is added directly and the amount of the breathed-out ink droplet 
measures it. That is, all the ink consumption in connection with the regurgitation is expressed 
with the following formulas. 
[0099] 

(A) Count xof amount = ink regurgitation of regurgitation ink 90 (ng) 

In addition, the count of the ink regurgitation shows the count of all regurgitation, such as 
auxiliary discharge appearance for what was specifically used for the print, and this to make 
thickening ink and color mixture in connection with the auxiliary discharge appearance and 
recovery action which are generated independently independently during a print on a print 
cancel, here. 

[0100] Next, how to count the ink consumption by recovery action is explained. 

[0101] About recovery action, "mg" counter which measures ink consumption as mentioned 

above performs. Measurement of this counter is added based on the consumption defined as 

follows. One kind of recovery action is set up corresponding to Bk head, and makes this 

"recovery action 1." The ink consumption per this actuation is as follows. 

[0102] (B) It is recovery action 1:0.1 g=100mg, and consumption is a count of lOOmgx actuation. 

[0103] In addition, the ink consumption in recovery action is the consumption for attraction 

actuation, and the thing in connection with regurgitation, such as auxiliary discharge appearance, 

is excepted as mentioned above here. 

[0104] Next, the relation between the above-mentioned counted value and a display change is 
explained. 

[0105] The amount of ink (henceforth the amount of network ink) which Bk cartridge used by 
this example is formed in one, and an ink tank and a head can use actually in this case is about 
40g. That is, since there was the amount of network ink of 40g to Bk head, relation with the 
following change displays was set up based on the sum total of the above-mentioned 
regurgitation ink discharge quantity (A) and recovery action consumption (B). 
[0106] The <set-point Bk-1> the 1st display: 100% (reset action) of ink residues 
2nd display (A1): — 66.0% =26.40g= 26,400mg 3rd display (A2): — 33.0% =13.20g= 13,200mg 4th 
display (A3): — when set to ink residue 1 .3%=0.50g=500mg, respectively, the display of the bar 
graph of LCF is changed. [ of ink residues ] [ of ink residues ] In addition, although it was made 
to warn by the 4th display blinking, the ink residue used as the criteria is not restricted to 0.5g, 
but may be performed for arbitrary numeric values. 

[0107] Next, when a color head is carried, as mentioned above, since it is what demounts Bk ink 
tank and a color ink tank independently, and is made, it counts respectively, and each display 
based on this is performed. Consumption of ink is counted like the above-mentioned Bk 
cartridge also about a color with two kinds of counters, i.e., "ng counter", and "mg counter." 
[0108] A color head is ink consumption measured by the count since Bk heads are 70ng(s) and a 
color head is the discharge quantity of 40ng(s) per one regurgitation as mentioned above. (A) -2 
Count xof Bk regurgitation ink consumption = regurgitation 70 (ng) 
Count xof color regurgitation ink consumption = regurgitation 40 (ng) 
It becomes. 

[0109] Moreover, with the color head, three kinds of recovery action occurs and the 

consumption per time is as follows. 

[0110] 

(B) A recovery action 2:Bk head 0.1 g = [ 100mg ] Color head 0.04g= 40mg (C) recovery action 
3:Bk head 0.2g = [ 200mg ] Color head 0.08g= 80mg (D) recovery action 4:Bk head 0.3g = 300mg 
Color head It is 0.12g=120mg and consumption can be computed by multiplying by the count of 
actuation. 

[01 1 1] The ink consumption of the whole color cartridge is measured as the sum total of (above- 
mentioned A) -2, (B), (C), and (D). Here, the above-mentioned recovery action 2 is manual 
attraction actuation of a user, recovery action 3 is automatic attraction actuation at the time of 
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head exchange, and recovery action 4 is attraction actuation at the time of tank exchange. 
However, of course, application of this invention is not what is limited to these. 
[01 12] Here, by the amount of ink, and Bk tank, by 20g and the color tank, since each colors C, 
M, and Y were 10g, as for the network of the ink tank used for a color head, they set up following 
set point C-Bkl and Col-1. 

[01 13] from the first — since — the thing and the amount of network ink in which the ink tank 

with which a new cartridge is equipped is exchanged separately after that differ from each other. 

the ink tank by which the cartridge is equipped with the reason from origin should pass 

inspection processes, such as a print of the specified quantity, on the occasion of shipment — 

since it is, it is because ink is used and the network value is decreasing. 

[01 14] The 1st display of <set-point C-Bk1>: 100% (reset action) of ink residues 

2nd display (C-A1): — 66.0% =13.2g= 13,200mg 3rd display (C-A2): — 33.0% =6.6g= 6,600mg 4th 

display (C-A3): — ink residue 2.5%=0.5g= 500mg <set point CoM> 1st display: — 100% (reset 

action) of ink residues [ of ink residues ] [ of ink residues ] 

2nd display (Col-AI): — 66.0% =6.60g= 6,600mg 3rd display (Col-A2): — 33.0% =3.30g= 3,300mg 

4th display (Col-A3): — the bar graph of LCD is made to correspond to Bk cartridge and a color 

cartridge based on the 4.0% =0.40g= 400mg above-mentioned set point, and a display is changed. 

[ of ink residues ] [ of ink residues ] [ of ink residues ] About a display change, by the color 

cartridge with three fixed colors, since the number of color displays is one, it displays according 

to fewest things of the ink residue of each colors Y, M, and C. 

[01 15] Next, the case where only an ink tank is exchanged is explained. 

[01 16] In a printer, when ink tank exchange actuation is detected, the ink **** set point is 

changed to the 2nd set point. 

[01 1 7] In the case of the ink tank newly exchanged, the amount of network ink is [ 23g and the 
color tanks C M, and Y of Bk tank ] 1 1g in each color. Therefore, the set point of a display 
change of ink **** was set up as follows. 

[01 18] The 1st display of <set-point C~Bk2>: 100% (reset action) of ink residues 
2nd display (Col-A4): — 66.0% =15.18g= 15,180mg 3rd display (Col-A5): — 33.0% =7.59g= 
7,590mg 4th display (C0I-A6): — 2.2% =0.50g= 500mg <set point Col-2> 1st display: — 100% 
(reset action) of ink residues [ of ink residues ] [ of ink residues ] [ of ink residues ] 
2nd display (Col-A7): — 66.0% =7.26g= 7,260mg 3rd display (C0I-A8): — 33.0% =3.63g= 3,630mg 
4th display (Col~A9): — the bar graph of LCD is made to correspond to Bk ink tank and a color 
ink tank based on the 3.6% =0.40g=400mgmg [ of ink residues ] above-mentioned set point, and a 
display is changed. [ of ink residues ] [ of ink residues ] Although setting out of the last warning 
actuation is made the same as the 1st condition of the above, it may be set as arbitration. 
[01 19] In addition, the detection when exchanging only an ink tank may be set up by a user's 
reset action, when the information which is a new article according to individual may be given to 
the ink tank itself in addition to the approach explained by drawing 1 1 and there is no individual 
information. It is set up by pressing Bk shown in drawing 12 to user reset, and the panel key 
prepared for color tanks, and is decided by termination or the online key of a head exchange 
activity. 

[0120] (Example 2) As the 2nd example of this invention, the head temperature rise under print 
and the so-called accumulation are detected, and the configuration which amends an ink residue 
based on this is explained. 

[0121] With the ink jet head using an electric thermal-conversion component, when carrying out 
the regurgitation of the ink droplet, a regurgitation signal is impressed to a heater, film boiling of 
the ink on a heater is carried out, and the foaming force performs the regurgitation. Thus, when 
driving an electric thermal-conversion component, it is common during a print that the volume of 
the ink droplet in which head (ink) temperature rises and carries out the regurgitation increases. 
Various proposals are made in order to control the discharge quantity of ink to buildup of such 
an ink droplet. However, even if [ this invention person etc. ] it was in control when control 

was difficult as a matter of fact and the increase and decrease of amendment of ink 
consumption were not carried out on the occasion of ink residue detection, he noted that the 
detection precision fell. 
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[0122] About head temperature, detect the head temperature under print directly, or head 
temperature is guessed from printing duty, or the number of regurgitation dots is measured after 
the print of the predetermined unit time amount under print, and the configuration of guessing 
the exoergic temperature of the present head is made various. 

[0123] In this example, after performing the predetermined unit time amount print under print, 
the number of regurgitation dots is measured, calorific value is calculated by this, current head 
temperature is guessed, and the ink droplet volume consumed according to the temperature is 
amended. 

[0124] That is, the number of ink droplets breathed out in the unit time amount for 10ms under 
print is measured, and the amount of consumption ink is amended based on the calorific value. It 
more specifically multiplies by the amendment ink consumption based on the number of ink 
droplets and it which carry out the regurgitation every 10ms, and the actuation which writes the 
information in RAM in a printer is repeated. And the information on the sum total till then is 
written in NVRAM which is nonvolatile memory at the predetermined event at the time of a 1- 
page unit or power-source OFF etc. 

[0125] In addition, while carrying out paper feed of a form about the head prediction temperature 
under print, and a actual head after carrying out the print of one line, for example, it can also 
carry out to accuracy more by carrying out the comparison of whenever [ temperature 
measurement ] beforehand with actual head temperature, and correcting a temperature error. 
[0126] In addition, the head used by this example keeps the head temperature under print warm 
at about 20 degrees C by actuation of the subheater installed apart from the object for 
regurgitation, it is designed so that a print may be performed in this condition, therefore that 
basic discharge quantity is defined. For this reason, it was aimed at the case of 20 degrees C or 
more about amendment of the above-mentioned ink consumption. Moreover, since the 
regurgitation will become instability if head temperature exceeds 80 degrees C, head 
temperature has not set up correction value above 80 degrees C. 

[01 27] Drawing 14 is the typical perspective view fracturing and showing a part of head used by 
this example. 

[0128] 500 in drawing is a heater for making ink breathe out, and 501 is a delivery and an ink 
droplet to which 502 is flying. The subheater 504 for performing temperature control of a head 
independently [ a heater 500 ] is formed on the same substrate. 503 is a liquid ink room, 510 is 
an ink supply way, and, thereby, ink is supplied from a non-illustrated ink tank. 
[0129] If it asks for head temperature and the relation of ink discharge quantity, it turns out that 
there are temperature rise deltaT (deg) of a head and correlation to the basic ink volume which 
carries out the regurgitation at the predetermined temperature on a design. Therefore, it is 
possible to presume change of discharge quantity by carrying out direct detection of the head 
temperature, or predicting generation of heat of a head based on printing duty, and searching for 
head temperature at present. The situation of head temperature and the relation of discharge 
quantity is shown in drawing 15 . 

[0130] Drawing 15 is the diagram showing the relation of the discharge quantity (ng) to the head 
temperature (deg) of the Bk head cartridge 7. 

[0131] As shown in drawing, it turns out that head temperature increases discharge quantity to a 
linear mostly up to 40deg neighborhood. 

[0132] The ink consumption amendment at the time of using Bk head first is explained. 
[0133] As shown in drawing 15 , whenever head temperature carries out 1deg lifting, with the 
head whose basic discharge quantity breathed out from Bk head by ********** (20 degrees C) 
is 90ng(s), the increment in about 1 ng of the relation between head temperature and the 
regurgitation ink droplet volume is carried out. Therefore, as shown in the following table 3, the 
ink consumption by the regurgitation can be set up. Based on this, regurgitation consumption 
amendment doubled with head temperature can be carried out, and the amount of rights can be 
made to reflect in ink residue detection. 
[0134] 
[A table 3] 
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[0135] To be shown in a table 3, head temperature has carried out the setting out with the same 
discharge quantity change above 60 degrees C, because the regurgitation volume will be in a 
leveling-off condition mostly, and since viscosity change of ink and supply of ink will be regulated 
by the cross section of passage etc. if head temperature becomes 60 degrees C or more, it is 
controlling suspending a print actually etc. 

[0136] With the above-mentioned amount of amendments, an ink **** display can be changed 
based on more exact consumption by computing consumption discharge quantity, as the example 
1 described. 

[0137] Next, amendment in a color cartridge is explained. 

[0138] As mentioned above, the ink discharge quantity of a color head is 40ng(s) with 70ng(s) 
and a color head in Bk head as basic discharge quantity. It turns out that discharge quantity 
fluctuates corresponding to head temperature in a color cartridge as well as Bk cartridge. 
[0139] The discharge quantity of Bk head carries out the increment in about 0.8 ng to Ideg of a 
head temperature rise (deltaT). Moreover, with a color head, the increment in about 0.5 ng is 
carried out to 1deg of a head temperature rise (deltaT). For this reason, residue detection can 
be performed to accuracy by carrying out consumption discharge quantity amendment based on 
a table 5 to a table 4 and a color head to Bk head, as shown below. 
[0140] 
[A table 4] 
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[0141] 
[A table 5] 
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[0142] (Example 3) Next, the 3rd example of this invention is explained. This example is a thing 
which was made to correspond to head temperature and which carries out proper pulse 
actuation and controls the discharge quantity of an ink droplet uniformly regardless of apparent 
head temperature by carrying out control to which it considers as adjustable according to the 
head temperature under print, the actuation conditions, i.e., the impression pulse, of a head, 
unlike the above-mentioned example. 

[0143] It is the actuation method with which versatility was conventionally proposed about this 
method, and when such regurgitation control is carried out, a means to amend the amount of a 
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regurgitation drop corresponding to various printing modes is explained. 
[0144] In recent years, data processing centering on an image is performed more often. 
Furthermore, an image can be outputted now to various print media by various printing modes 
using various application software, for example on systems, such as Windows-OS (trade name). 
In such a case, ink discharge quantity may be made adjustable as one configuration for obtaining 
a high-definition image to various print media. 

[0145] In such a printer, when performing ink residue detection, an error will occur greatly only 
by simple dot count method like before. 

[0146] There are a "fine printing mode" which scans multiple times, for example to the same 
pixel as a printing mode, "OHP mode", a "draft mode", etc., the temperature of a head is 
controlled according to the mode in this case, and it prints by changing discharge quantity. For 
this reason, amendment of the discharge quantity doubled with the above-mentioned printing 
mode and measurement are needed also for ink residue detection. 

[0147] For example, when printing on the OHP form with which ink absorption processing is 
made and ink cannot bleed easily, discharge quantity is enlarged in order to enlarge dot size, in 
order that discharge quantity may be increased in order to enlarge dot size of ink, and resolution 
may raise print density to a low image like a draft mode (for example, 50% infanticide). On the 
other hand, in the case of economy mode, even if print density is thin, it performs lowering 
discharge quantity. 

[0148] Ink consumption is amended according to such discharge quantity control. In case the 
laying temperature and the ink droplet volume in each printing mode are set up as shown in the 
following table 6 (for Bk cartridges), a table 7 (for Bk heads of a color cartridge), and a table 8 
(for the color heads of a color cartridge), and they perform a print by the selected printing mode, 
from a table 6, according to a table 8, they amend consumption discharge quantity, and multiply 
by it and add it to the number of the breathed-out ink droplets. 
[0149] 
[A table 6] 







MEM 


i 


2 0 CC) 


0 (ne) 


2 


3 0 


1 0 


3 


4 0 


2 0 
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5 0 


3 0 


5 


6 0 


4 0 


6 


7 0 


5 0 


7 


8 0 


6 0 



[0150] 
[A table 7] 
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[0151] 
[A table 8] 

(0. 5 n g/d e g) 



7') y h=t-K 
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2 0 (TC) 


0 (ng) 
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3 0 
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3 


4 0 


1 0 


4 


5 0 


1 5 


5 


6 0 


2 0 


8 


7 0 


2 0 


7 


80 


2 0 



[0152] In the above-mentioned table, a "fine printing mode" is equivalent to a printing mode 2, 
and, as for "OHP mode", a printing mode 5 corresponds. Moreover, as for a "draft mode", a 
printing mode 4 corresponds. Furthermore, when a draft mode also chooses economy mode, 
since it is better to lower discharge quantity even if print density is thin, a printing mode 1 
corresponds. 

[0153] Thus, since ink consumption is amended for every printing mode, the amount of 
consumption ink can be measured to accuracy, and the display of an ink residue can perform to 
accuracy more. 

[0154] (in addition to this) In addition, especially this invention is equipped with means (for 
example, an electric thermal-conversion object, a laser beam, etc.) to generate heat energy as 
energy used also in an ink jet recording method in order to make the ink regurgitation perform, 
and brings about the effectiveness which was excellent in the recording head of the method 
which makes the change of state of ink occur with said heat energy, and the recording device. It 
is because the densification of record and highly minute-ization can be attained according to this 
method. 

[01 55] About the typical configuration and typical principle, what is performed using the 
fundamental principle currently indicated by the U.S. Pat. No. 4723129 description and the 
4740796 description, for example is desirable. Although this method is applicable to both the so- 
called mold on demand and a continuous system On the electric thermal-conversion object 
which is especially arranged corresponding to the sheet and liquid route where the liquid (ink) is 
held in the case of the mold on demand By impressing at least one driving signal which gives the 
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rapid temperature rise which supports recording information and exceeds nucleate boiling Since 
make an electric thermal-conversion object generate heat energy, the heat operating surface of 
a recording head is made to produce film boiling and the air bubbles in the liquid (ink) 
corresponding to this driving signal can be formed by one to one as a result, it is effective. A 
liquid (ink) is made to breathe out through opening for regurgitation by growth of these air 
bubbles, and contraction, and at least one drop is formed. If this driving signal is made into a 
pulse configuration, since growth contraction of air bubbles will be performed appropriately 
instancy, the regurgitation of a liquid (ink) excellent in especially responsibility can be attained, 
and it is more desirable. As a driving signal of this pulse configuration, what is indicated by the 
U.S. Pat. No. 4463359 description and the 4345262 description is suitable. In addition, if the 
conditions indicated by the U.S. Pat. No. 4313124 description of invention about the rate of a 
temperature rise of the above-mentioned heat operating surface are adopted, further excellent 
record can be performed. 

[0156] As a configuration of a recording head, the configuration using the U.S. Pat. No. 4558333 
description and U.S. Pat. No. 4459600 description which indicate the configuration arranged to 
the field to which the heat operation section other than the combination configuration (a 
straight-line-like liquid flow channel or right-angle liquid flow channel) of a delivery which is 
indicated by each above-mentioned description, a liquid route, and an electric thermal- 
conversion object is crooked is also included in this invention. In addition, the effectiveness of 
this invention is effective also as a configuration based on JP,59-138461,A which indicates the 
configuration whose puncturing which absorbs the pressure wave of JP,59-123670,A which 
indicates the configuration which uses a common slit as the discharge part of an electric 
thermal-conversion object to two or more electric thermal-conversion objects, or heat energy is 
made to correspond to a discharge part. Namely, no matter the gestalt of a recording head may 
be what thing, it is because it can record now efficiently certainly according to this invention. 
[0157] Furthermore, this invention is effectively applicable also to the recording head of the full 
line type which has the die length corresponding to the maximum width of the record medium 
which can record a recording device. As such a recording head, any of the configuration which 
fills the die length with the combination of two or more recording heads, and the configuration as 
one recording head formed in one are sufficient. 

[0158] In addition, this invention is effective also when the thing of a serial type like the example 
of a top also uses the recording head fixed to the body of equipment, the recording head 
exchangeable chip type to which the electric connection with the body of equipment and supply 
of the ink from the body of equipment are attained by the body of equipment being equipped, or 
the recording head of the cartridge type with which the ink tank was formed in the recording 
head itself in one. 

[0159] Moreover, as a configuration of the recording device of this invention, since the 
effectiveness of this invention can be stabilized further, it is desirable to add the regurgitation 
recovery means of a recording head, a preliminary auxiliary means, etc. If these are mentioned 
concretely, a preheating means to heat using the capping means, the cleaning means, the 
application of pressure or the attraction means, the electric thermal-conversion object, the 
heating elements different from this, or such combination over a recording head, and an auxiliary 
discharge appearance means to perform the regurgitation different from record can be 
mentioned. 

[0160] Moreover, although only one piece was prepared also about the class thru/or the number 
of a recording head carried, for example corresponding to monochromatic ink, corresponding to 
two or more ink which differs in an others and record color or concentration, more than one may 
be prepared the number of pieces. That is, although not only the recording mode of only 
mainstream colors, such as black, but a recording head may be constituted in one as a recording 
mode of a recording device or the paddle gap by two or more combination is sufficient, for 
example, this invention is very effective also in equipment equipped with at least one of each of 
the full color recording mode by the double color color of a different color, or color mixture. 
[0161] Furthermore, in addition, in this invention example explained above, although ink is 
explained as a liquid It is ink solidified less than [ a room temperature or it ], and what is 



http://www4.ipdl.inpit.go.jp/cgi-bin/tran_web_cgi_ejje 



2007/08/06 



JP.08-224891.A [DETAILED DESCRIPTION] 



17/17 ^— v 



softened or liquefied at a room temperature may be used. Or by the ink jet method, since what 
carries out temperature control is common as a temperature control is performed for ink itself 
within the limits of 30 degrees C or more 70 degrees C or less and it is in the stability 
regurgitation range about the viscosity of ink, ink may use what makes the shape of liquid at the 
time of activity record signal grant. In addition, in order to prevent the temperature up by heat 
energy positively because you make it use it as energy of the change of state from a solid 
condition to the liquid condition of ink, or in order to prevent evaporation of ink, the ink which 
solidifies in the state of neglect and is liquefied with heating may be used. Anyway, ink liquefies 
by grant according to the record signal of heat energy, and this invention can be applied also 
when using the ink of the property which will not be liquefied without grant of heat energy, such 
as that by which liquefied ink is breathed out, and a thing which it already begins to solidify when 
reaching a record medium. The ink in such a case is good for a porosity sheet crevice or a 
breakthrough which is indicated by JP,54-56847,A or JP,60-71260,A also as liquefied or a 
gestalt which counters to an electric thermal-conversion object in the condition of having been 
held as a solid. In this invention, the most effective thing performs the film-boiling method 
mentioned above to each ink mentioned above. 

[0162] Furthermore, in addition, as a gestalt of this invention ink jet recording device, although 
used as an image printing terminal of information management systems, such as a computer, the 
gestalt of the reproducing unit combined with others, a reader, etc. and the facsimile apparatus 
which has a transceiver function further may be taken. 
[0163] 

[Effect of the Invention] Since the mode of the information about the ink residue based on ink 
consumption calculation and this can be changed according to the class of head used for a print 
according to this invention so that clearly from the above explanation, also when discharge 
quantity changes with heads to be used, information which reflected the ink residue of an ink 
reservoir container in accuracy can be performed. 

[0164] Moreover, in order to amend ink consumption according to the discharge quantity of a 
head, the detection of an ink residue based on this consumption serves as accuracy. 
[0165] Consequently, a reliable ink jet printing equipment can be offered. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 
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[0021] *&ffia52fr6i(aKsnfcffl«tti;>^o- 

OMn-^S 6(cffE*n§tfcfcfc^Kia-7 3 6 

tf^^^-^ora^t .tor iHie-r sett «k 20 
*t i ;7->*5i;Sfjn5^y^^i7 F'vy F(c 

[00 2 2] U -y i^'gP 5 <D*-V U >y 501: 
«\ -Y > 7 >*x -y F A - F V v ^iStlftHICN -y 
FfcmMWSMrc*?? 9/£i6<D3y£7 F3S**l&tte>ftT 
P5o c<omM6<l3>#7 F3H±, 7b*:>:7*/b7--7* 
;b5 6©JSg|5^^L, ^r-7*;l/5 6 0f«ti^'J 

>^*{*rt£Da«S^S^UT^5o so 
5 0fi, #WF$[&8 1 

{*5 0«, ffl«<75f$3M#[5J 0PJjtS»iRli:fev^) K» 

[00 2 3] ^'J-r:yygP6li, +t'J'r>"*l$5 0 
CD* +7 7* 6 L fc<ktfCC0*-\"y7 P 6 nc«fcS*+<y to 

□"Sfcttg Life =f 5 > 7!ig£B££t 3 ftl60»tt# 
£9*5:?*U-F*£fii*.T^5. 7*b-FcDttfl«, 

^HNBR rrAHftWS: L < fflcetlS, 
[0 0 2 4] 02 (a) ~ (d) fi, 0 1 t^b^yu 
V^t'ffll^nai (Bk) -07<>M>7v"x-y F# 
— F'J'yi^ (KT, B k A— F 'J -y v'i: 7 so 



©fltt&jjVfBn?fc!), [510 (a) (p]H 
(b) «|5]|1 (a) KfcttSfcffl4 B©#|p]fr51lfcIE 
B0. [b]0 (c) fcitf (d) tt, ^n**WB]0 (a) 

fc{flJH0T-<fc5o 

[0 0 2 5] Bk*-FU«yi?7(i, ^yKSl 7 t4 

•y$;*flc5 otwt«BK5itg(c^te»nnSo ^y Has 
7 icD&-r>?gg[c«, t-^A^tj-e>ncnt<i; , 5'i' 

[0 0 2 6] 'N-y KSB 7 1 M\ Mi*WfCtt, 1 2 8<I© 

ttffip^LT^T^Rttisp^e.oi'y^ttmws;, 1 

^V^iSSt)^9 0 n g (1 n g= 1 x 1 O" 9 g) T'& 
5o $/c, Rtaj©fcfe©iM&/S$!f&ti6 kH zT*$5 a 
-fyfOftStt, ^iI*fifc#LT&ff&7'J>F£'fT? 

c t ft? % s 1 1/ ^ i^*>5WT©g i fc^-r t 

[0 0 2 7] 

ki]b k-ozmi&m 

Bk^f} 3 Sli 

^u-tyy 5 

Sift 5 g|5 

pummm mm 

0 4(i, *+U-v->*g|5 5'\±f2B k*-F 
■J 7->*7$fttt, Mt5*7-A- F 'J -y^* 1 0 1 O 

[00 2 8] Bk*-h'j7^7fcJ:tfA7-*-hU 
•y 1 0 1 'J -y i^'gP 5 (C^S^tlS ^tl^ 
tKDfiJ F 7 4 A^-V U -y v'gfS 5 ©AV K7-A 5 1 3 
i: f^-T S c t tc * »? , ii— F U -y ^fl?J<DBM8^8iUi 
+ +U'y->*g|5 5£0aaWn>^i/ hg|55 0 3fcO««A' 

[0 0 2 9] 05 (i. 0 1 {c^-r^Hr'±ffiB k*-F 

>; -v v t mmm^z c t tfz- $ s a 7 - * - f v -y v 

1 0 1 GMT, *7-*-F'J'y~>*ttM5) ©<1B§^ 

[0 0 3 0] A-F'J -y->*l 01(1,1 (B k) , i/7 
y (C) , V-{f>^ (M) JJiWin- (Y) ^r?-n 
^'mttffi'x -y KSP*5 > 7 ^ > 7gf5^tlx. 3 <£> <OT* 

ifgpi 1 0*5*0*1 1 i£ffi&3o cne>g*gi5«, 0 

5 (a) , (b) fccfctf (c) iCTrst&oic, *7-^ 
•y F 1 0 1 (Cti— WOffliJS 1 0 3 At cne>— *fcO(f(rj^ 
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<&ffl¥-8-2 2 4 8 9 1 



*a*e-rs#K 1 o 3 i^ase* io3t m.\ 
^fj-rs+si 0 4 ttcfcoje^^nstoT'feo, c 

OtffJSnfcSIBItfC. M, Y3O0*>^SP^P.4S 

>^©g*g|$l 1 1 tKZo 
[00 3 1] C(D£olc&'f>2ii>t&M$>l 1 0. 

1 1 »-o^*>^*'»)Wi«Et»»$n, c 

©2>*g«g|$©i8S5 (0i*»H5fc:fe^TT#fctt, 
&4ytzytft<o*ytttn?w\t\&n%t>\ 2 0 b 10 

k, 12 0C, 12 0M. 1 2 0 YZIMZ.rc'W FBP 1 

2 5fc&©-rv£agHVf 1 0 7 C, 107Y 
(10 7M. 1 0 7 B k(4^0^) tftS^ttTCS,, 

J;^{CRffSOS^*^«^l l OfeJclf 1 1 l©JSS»c 
*5t/>T^tilLT^-5.„ &3?ffi@l 0 7©^>^ffl!jfflPgP 
(c(4, 05 (b) fcS^nSi^t^ 7>fWl09 
C, 109Y (109M, 109BkWii) *lx 

[0 0 3 2] afffi'gl 0 Ifrbssy FgP 1 2 0Sm 20 
05 (d) lc*-£ftZ>&olc±i-hV vi/<Dfe3\cmi 
^ntc^fy^m&S 1 0 6 Y, 10 6M, 10 6C, 1 
06BktJ;-3H , >^tfi^n5„ $fc, 

gpci^tmg 1 0 1 tmztitzmiat. 05 (b) , 

(e) fc^StxS £ 5 KjStfjfl 0 7 OMIHJCRjT^OJf 
£%&ofc?iM41Sl 0 8 a. 1 0 8 btfi^f>nT^ 
5, #14151 0 8 a, 1 0 8 b(i, 

[0 0 3 3] ftfc\ 05 (c) (C^SttSJ:?^ Sffi so 
1 1 3©=g»g|5l 1 lfcftfilLfcffiHKWOfcSSPl 1 

P.nftU^tf^A^tEfcftoTfc'K ^ID- V-tr> 

[00 3 4] 06 (a), (b) . (c) fcitf (d) 
(4, Tv-y ^y^iRSL/iB k-fy?$y? 2 0 1 
©«»S«tj££ijVf&©T'&?K Iil0 (a) (4£>^©- 
g|$£8J®rLT^-rfflJH0, IbI0 (b) (4IEffi0, ISI0 <o 

(c) «/Sffi0feJ;tf(3I0 (d) {4±SWWWfffiHT?* 
5. 

[00 3 5] 0*. 2 0 2li.'(>?2y?<Dmffi.Mt* 

fc-rutt, 2 o 3t,i.mmtT-&Q* ^msmmmnz o 

5*«M.T^S. 2 0 4tt*>*«W*ff3l»fc:5pJffl;£ 
tlSfiS*Si5.2 0 4 a*#Lfe±g|5gP»T*feSo ^LT, 
-O^^yi'OiEgPtCtt, j»mWl0 7 (Bk) tfJfA 
*tl5>f>i'«l&fflMP2 0 8fc^©^B(c2gmLTH9: 

(t«E>tifc';7~2 i 5, ^y^m^w^n2 0 8tvrz 

1 5 t?:Jl*S-r^(Sf4g|52 1 4 a*3it>"2 1 4 btfitt so 



[0 0 3 6] ■iytZy'? 2 0 1 ©fig*gf!2 0 4 

atffgtf 6n/c<lJ©{l«D-g|5tC(4, D72 1 2A«SW 
CnTfet), COU 72 1 2(4, ^>^^>^20 1© 
g»©B^ -h- h 'J -y i/ 1 0 1 <DWfo 1 1 3 tfl&(t<E>n 

U^V^SftS^dFL^T'feSo 2 0 7(4-0^(0 
m?fc»), ^lfS*«©SI5«{c<}:»)}gfi)t*n5o 2 0 9(4 
-tytmwfimz o 7 %fy*mc3ifttzrctb<D%ft 

[003 7] 07 (a), (b) , (c)fc«ktf(d) 

(4, ijy—^y^^y^^mmt^rzisbtDm^mi&mv 

[0 0 3 8] -fxn- (Y) . -?-tf>* (M) , isjy 
(C) (D^>^^iRSL/-c*7-i'>^^V^3 2 1 

(4, cneo-rvfjfeiRSLfcffl^o-oi'^^^fiP* 

LT«fi!c^nStcDT?$S„ ^©JIUI&*Jft$fiE 
(4, ±&m6icTmfflLfzf7>yir<fyi?ii>!?tmm 
©&©T-&5<, 

[0 0 3 9] *7-^y^^y^3 2 i (4, -f v^iRSrt 

fflg<*3 2 2©(W&ISf£T^#©f±^gW3 3 6*5 
£#3 3 7(CfcoTf±9J5ftTV5o C ©<fc ? (cttW£> 

tiz&jytzytftmawshstizfiv-'fyi/visi. 
[0 0 4 0] -rftfc>^ ^y^^y^32 1 (4, Jy>7 

wmum 2 2t, mm 2 2»\ A-MSii^ 

P325Y (325 M, 3 2 5C(4^0fO SrHAfc^ 
SW3 2 3 2 3 0±fftaif*»J6n, &A 

SuiilfflP>flP3 2 5^6<Dl'y^!Sn^gI5(cS?)*^ 

<fc o Mm? 2.^-y 7 r^t asffiH*#-r« 1 t 1 

ffifit 1 OO^iKPt, tsv-fi- V >) v it 1 0 1 
©#ttK#^S#K£fT5l»fcfyfllSnS»WaP3 2 4 
a£fi-Lfc±3595# 3 2 4 fc£t!*TVSo 
[0 0 4 1] -O^*^©^^, *7- 

Tj-f- 'J -y ^ 1 0 1 ©#ffig 1 0 7 Y, 10 7M, 10 

7 ca< j tn* f ft#A£ns^yj'«*&ffl!BP3 2 8 y, 

3 2 8M. 3 2 8 C i:*-©^Htc^HJLTSt*e>ftfcD 
73 3 5 Y, 3 3 5M, 3 3 5 C , -T >£&S|&fflF»lP 3 
28Y, 3 2 8M, 3 2 8 C t V 7"3 3 5 Y, 335 
M, 3 3 5 Ct*mi£-t5m®$>3 3 4 a Y, 3 3 4 a 
M, 3 3 4 aC^Ltl^o 
[0 0 4 2] ^y^^y^ZZ 1 (4, ts^—ti— Y 'J -y 
~>*1 0 lfcjtfLT, lsllBi(lf^*fJfflLT«»-r*fe«>. 
-ry^tt*&fflF»3P3 2 8Y. 3 28M, 3 2 8CA^tti 
Si 0 7©Jti»»i:^*3fcr3TX/»-Xft«S*IB» 
L ft ^ «k 5 K ±IS«SS6J»* ft SOSl ^ffi t L T ^ 
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[0043] <<y*7$y>; 3 2 l £>rt35fcte, -o?iR 

§{*3 2 6 Y, 3 2 6M, 3 2 6 CtflRgSftTfcO, 
-r>^lR^i*3 2 6 Y. 3 2 6M. 3 2 6 C t > 
*&fflHUP3 2 8 Y. 3 2 8M, 3 2 8 C t<DffllClt. -Y 
>?3iffi35#3 2 7 Y. 3 2 7M. 3 2 7 Ctf<I*.?>n 
T</>S C ^LT-l'yi'liajSWS 2 7 Y, 3 2 7M, 3 

2 7 C£*:y^rt{c3£jrf 3fc&©£#35#3 2 9 Y. 

3 2 9M, 3 2 9C©rt®<D-35fCfcMy^2>7CDF*3 

gp^yt-gpt^aatsx'j -y h*<*n j E f nti9:»6nT 

t^So 10 

[0 0 4 4] Jy^cDMmz, fvyZ'fVtli.. -(8 
ft, x*XF^©#^q a o<£«:zi<, *0<o?DiOS 

[0 0 4 5] 
[12] 

<y^>7> 20 

Y3**4 235 

ft->"?''J3-;l/ 7 as 

-felly 7 35 

735 

SffiffittSiJ 1 35 

pHHSffj mm 

7k Se35 

C»8 435 

7 35 30 
-felly 735 
Sis 735 

^mrsm\ 1 35 

pHps^j mm 

7k $3? 
<M-ry?> 

M&S 335 

tti/Wzi-iV 7 35 

yu-b'J> 735 

mm 7 35 40 

WEStt^J 1 35 

pummm mm 
7k $35 

*7-A-hU'V->'l 0 1^7 h'mt. 05 (d) IC 
Tn-t&vicy^-yfmotthl 2 0 B k tAv-ffltttBP 
12 0C, 1 2 0M, 120 Y^S^±{CiHH^n/c:« 
MttWtCi, 7^-y ^3:6 4{I©Rtffi 
PS¥£^LTfc<^y^©tt!±ifitf|t]7 0 n g/F-y 

hT-S5o Sfc, *7-ffl^7 F'gPfi-fxn-, T-tfy 
2, is7>t$>&2 4ffl<0ttdJP8£:firU ^tt^ftRt so 
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ffl««S54 0 n g/F-y FT*&5 0 ^fe-O^O 
tttttPSfffloraiHtt. ^8t±ffiP^y?-ffl^©8gl$T'& 
So fftffi©/ci60^-y FSKiSSiSSlfi, ±fEBk-\-yF 
#-F'J y^7<D^y F35t(iI1i6 kHzfW. 
[0 0 4 6] H8fi, *7-ffl-Ty^^>^ 3 2 1 AW 
>?->'x7H-7F 1 0 lOgfil 1 3<D±35l 1 4 

?4StHT«5, Sfc, 7l>y£#&±T©#y7£ 
ftf^JKOtt^HQ (a) Sitf (b) (C^-r„ S6. 
tc, H 1 Olt^y FSBfcSVufc&A- F l> vis£fc<D& 

B k*-h'J-y->*7fcJ:t>**5-A-F'J'yv ; l 

[0 0 4 7] tt±ttWLfe«kaK, 77 7 

i'A-hiJ'r>"7i:A7-*-l- i ;7->*l 0 l£#<*± 

g'N-y FA-Fll-yi^, 1 0 l«(cfn 
€ngS 5 ft 3 'N «y F © * Y 7* 7 'J y f #{*dJT'&& 
L, £©&aicS^T®t8ft>ry2$fl©fc&fc<fctf 

[0048] mi in* a«ft'T>^afi«aofcii>* 
*Sft5'vy FtLOi-ry^y^c^y^Sffiia 

[0049] *saa^iiti, 0 1 (c^-ryu y^c&i^ 

T*- F U -y v ; ^ll©/ci6(CRff^<D+-^}Sf / F^-r5 
l> -y y* 5 £*-Atfy*y a y\&mz-£2>mtttf 

fTt>nrc«^tie»sns. 

[0 0 5 0] *SaS*^«J*n5i:, X-r-yl/S 1 0 1 
T"\-y F£2y*tf— ftfcfcofcB k7j-FD-yy7 
(H2#BB) Sft«*5-*-h'J-y^l 0 1 (05# 

tf 'J -y y*5fr€>;*7- F 'J 

[00 5 1] Xr77*S 1 0 1 T*A- F l» -y y*#3i&£ 
ftfcfcWBrSftfcfcttex X-r-y 7"S 1 0 2TSrUvfr 
- F l> -y i^gfrrffflBrStu SrH/^©T*fc5«'&{c 
t±H 1 TXf77'S 1 0 3T*grfcfc£££ftfc*-FU 

^->*o«3S*wj*ns 0 cne.oxf7 7's 1 02*5 

itfSl 0 3 coW^ft*. **-F'J-y^O*Sl«iaSPK 
^teft/c&TJ- F 'J -y ->*S©@^©1f ^^-T I DID 

CD I DlslSSt LTti&&©fc©£ffl^5CfctfT-£. 

A - F 'J -y ->*<0«^<D*iJgiJti7j- F V -y ->*S<OH^<Olf 

«*^-r 1 Dmmcm^-r, **fc«scwfc»Rsn« 

fl^cDffiHx F "J -y -yoUSKioTSft 
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[0 0 5 2] Xf7^S 1 0 3T\ fi-hVvVCD%m 
ft^B k fs— Y V ";i/~Q&%> £fiJ8fr£tl/c i: #fi, Xf7 
7S 1 0 4T<^U©Ig£fiI£M#rLB k 1 £-b-y 
5o C<D|g£ffi©rtgfCO^T(i?£$-f3„ Xx 
■y7S 1 0 5T*f±, ^xE^tlS.tati'V^^V^OS 
«a^tH1-S«3WSS*ffi/\ Xf-^S l l 9-pa 
-if-*** > 7 -Y >*-?:}¥T-r S £ fc «t 9 ±Mm%. 

[0 0 5 3] Xf-'y7S l 0 3T\ 7J— h } )yi? io 

i o l^sfffcftfcoKSgisnfcfcWBfb/fc^tt, x 

7"'y7S106, S 1 0 7T'±fHfc|31«lfCl8^ffliC-B 
kl, Co l-l^-byhtSttttSiSSoai 
ffcfcfr?. 

[0 0 5 4] S/i, Xf-ytS 1 0 2 T*grfc£#- h U 
•y^T'fc^fcWBrSttfcfctfi, Xf--y7S 1 0 8T'3c 
$M©£- h 'J S>£«3S£«i*SSre-*\ X-f -y 7 

1 0 9TM'y?^x-*£j*^yfr6gEfflLTg7jVr 
•5o 

[0 0 5 5] Xf77*S 1 lOfeitfSl 1 lT^Vi' 20 

ZntztZlt* Xx-y7S 1 1 4T'MJtlf^y^« 

^ftfcfc^fiXf-^S 1 1 5T*K£ffiC o 1 -2£-tr 
•y KL, Xf 7/S 1 1 6T*$MS^<D#J#i{b&fT5o 

B k 2^-fe-y h-f5 (X-r-y^l 1 7) „ 
[0 0 5 6] XT7/S 1 1 OOYV^^y^© 

frfc> e>f\ Xt-yT'S l 0 l T* ts~ Y 'J -y ft so 

Tl^&o^-fcfi, 2>?co&tf£$£ftfcfc»J-f3 

A^mctoTfeoI^T-feSo Xf7/S 1 1 

1 OgT^c^r^^^^S^^f'JKfTt*. a— tf-tf'J-fe'y h 

[0057] ^y^oxgs©^a^a— *f-^«;-t-y h 

[0 0 5 8] #7-73- HJ 7-y"10 1 fCfcl^TfiTJ^ 40 
-#>^3 2 1 fcB k-r>^^y^2 0 1 twznzti 
a3xLT^oTt6%fc46, ^n^ntc^ffSLfc'J-t-y h 
*-^^5Ci:{cJ;0 (01 34>> 4 11, 4 2 

i) , ^?no2y?tf%®znrzfr*mm*mcmi 

ZHZCttfaimt&Zo ££T\ BkA-h'J'r>*7 

fcfcJct). £tLi^B k*-HU -yi^fc^glSttfccifc 

[00 5 9] Bkffl©'J't7h+-*BkA- 
h- 'J -y ~>* 7 t L < itijy-i]- Y U -y 1 0 1 cD^-fft so 
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Ct7\ U-b-y Y*-<D&Z'p%:<tZ>£ttfn]mt* 

[0 0 6 0] W±, ±i£ LfcfflBfcfctt5«ffi8^ J f»S 

[00 6 1] 0 1 2fi, 01 tS-TLC D 4 0 0±<7M 

[0 0 6 2] Htk 4 0 1 (±*>'7l'>/*7v'r>0 
93 4 l OfiB k-fyi><D®,mztnt^-7 

t'j-fe'y YmftZfiotclsb<Dy-ty Y*-4 1 ltfLC 
D 4 0 OKBftgLTt&ttenSo B k A— h U vis 7 ft 

mmznrcm&fcte&.Toim 1 s^T-^na^©* 

fcfiV (HI l<DX-r-y7S 10 5), ii"7-<DWr^Z 
ftt>i&\ £fc s 'J-t-yh*-4 1 l^WTiriCt-V 

1 oa, mmmfettmtKoi-yy-i y* 

-4 0 lfcffTfSCfcTR^tfHteStlS. 
[0 0 6 3] <B k#-HJ -y->*(D^fflB k 1 fCMT 

1 ^ : Srffi&Sl (Xx7ys 1 0 2) £fcti'J-tr-y 

[0 0 6 4] fI2S^ : WC%M.k 1 fcft-Dfc^f^CHD 

[0 0 6 5] g?3S^ : ig^fflA 2tcftofc(S(c 1 

A-y^7£Mrs-tts, 

[0 0 6 6] m^Wrs ■ mfeiHA 3(c%ofc^t 1 O© 
[0 0 6 7] 4*3, K-y h*7>f-SS(c^i.A7y h 

m. ^-vm, momnm. nm*-?^ mcmmzn 

>^*{*F*gcDR AMK*'»H5:SfU ^-^-f 
Big^ 7 Bf HORff ^<D ^ 4 5 > ^T^jS^tt ^ * "J fcffi 

[0 0 6 8] iJ7-A-t-'j7->*l 0 1 AWc&fccDfc: 
32SSSn/-c^f(i (X-r-y7S 10 2), wf&Lfc&olC 
ti'y-ij-Y^y^t^y^^m^^-J FSPfc-r 

fix ffi'&co&vicB k^y^^y^ 2 o i tfi^ — (y 

?Y, M, C03&— foMiDti?— -tyirfyt'3 2 1 
fc£#«LT»Mpreift«iBfcftoT^Sfc«&. B k, 
A^-fCO^Tfi^fC^ffi^r-fe-y h1-5 0 
[0 0 6 9] T%t)^, St^c*A- h 'J -y ->* 1 0 1 

^^n7'; yficmmznrcm&ici^ jytmmiz. 

ItLTBkffltC-BkK *7-ffllCCo I - 1 £ 
-tr-y (Xr7 7*S 106) „ ^LT. L C D 4 0 

o±t rBkj tsxif r*5-j Mvtmttim&m 
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^(DSmVg/t-fyyvmmtZ (Xf-v7S 1 0 
7) „ 

[o o 7 o] li 3 li, co^y^SiS^itiT 

[0 0 7 1] ii^-^-y F 1 0 1 ©^*£1$&]Lfct£ 
St4o LCD1C4 1 0 8*7-^7 FKfcffSLftB 

B k 'J -try h+-4 1 1 t*7-Ut7 h4— io 

[0 0 7 2] <*7-'\'yK(DBk'r^aSlilC-B 
k 1 {CM-T5^> 

SlSS: Sufi's -y K (*- h V -y vO fdi V -fe 
■y hItftl3£3 0©A-y77£,6*T2tf5o 
[00 7 3]l2ii: g^fflC-A 1 {Cftofc^C2 

[0 0 7 4] : K^ffiC-A 2(C*-3fc^(C 1 20 

0©^-777£,£*T£'£5o 

[0 0 7 5] H4g^ : K3£fiiC-A SfC&ofcBgfc 1 
0©M-^7££M£-B-So 

[0 0 7 6] <A7-*-h l J'r>"©*7 — 
iCo 1-1 (cH-T5^> 

mi^s: UrnWy K (*- h V v ->*) l£ft]3:fc:& U Hz 
-y M(l^^3-o©/ i 5-^7^*T*-a:5o 
[0 0 7 7] g!2«^ : fi£ffiC-C 1 {cftofclSK 2 
O©/ if "7 7 ^ff £-a-3o 

[0 0 7 8] WiZWn ■ WC^MC-C Zlcft-Dtcmc 1 30 
o©/V-^77£MT2-£3= 

[0079] m4m* ■■ mfemc-c3iz%-orzmc 1 

o©M-^77£.£i££-£5o 
[0 0 8 0] liOiH'N'y K h U -y 

£&T'fift<> #-HJ •yv 7 4 J ©l'>'i'£>^©& 
£afcftfc©(c£&Lfci§3-©^ffifcLT, C o 1 - 
2S/itiC-B k 2£|g£-f£ (Xr-y 7S 1 1 5$fc 
(iS 1 17)o 

[00 8 1] <*7-iJ-h i ;y>'<DB k^>*i&£ffi 
C-B k 2fcH|-t£g^> 40 
Sli/^: Sfp a p^>^^ffl$rc(iU-b-y Mdft^3 0 
©^-^77£MTo£-t!:5„ 

[0 0 8 2] fg2g^ : BgJgffiC-A 4 JCft-pfc^fC 2 
o©/^-y77*^*T*-t!:S= 

[0 0 8 3] Sg3it^ : i£fC-A5tft7» 1 
0©A-777££ff 

[0 0 8 4] H4^ : ^iC-A6t^7ftBti: 1 
00/ i t-7-77^MSt5 0 

[0 0 8 5] <#7-#— HJ -y->*©*7 — T>^^ 
fitC o 1 -2{cM-r5S^> so 



14 

©^-^7££*T£-t!-S= 

[0 0 8 6] m2^:|8^fitC-C4(CftofclSt2 
o©^- if? 7 ££'J:T 2 o 

[0 0 8 7] 'm-SWK ■■ IS^fflC-C StcftofcKHC l 
o©^-y77^^T^-ti:5„ 

[0 0 8 8] |g4g^ : S^*C-C6IC4^» 1 
0©/S-^57££M£-£5 0 

[0 0 8 9] W±©i:5(c*^J©7'Jy^T{4. 7'J> 

h 4"(ci±msn/c-i' yi?(Dmt®mmi'pT'rmLrz<< y 

fcLTBk 1, C-BK1, C*L-1, C-BK2, 

co 1 -2ffl©5«jBft'S£sn, sfc. znzncom 
[0090] *-©*sj&, a- h >j -y wmw.m\tttft-3 

TtBk'x-yF (ft-HJ-yvO t*7-^7h' (A- 
h'J-yi/") £«fc^ST*£, ^tif'tiO-Cy^M 

fc A - h 'J -y s*D««*Ettf 3 c i: #rJb£ i: ft T ^ 
Sfcfts 5»J9K««snT^ft*- h 'J -y >J*mS& 
SLfctt(ct^nST©a^1ff8^, ±EH5£4I©1 
OfcLTiet§LT}3»}, CttSrL C D±{Cg7jVf3;: t 

ii*nT^5©T% ^yirmmhittmmcmi-$z>c 
[0091] ^mmmvit, 7u>b*©f v^qtttiffi 

icfflLXlt. 7l)> h^Ogf&fcttJSLT, JgfflftBljta 

[00 9 2] ?-©fc46©W#Stt^ 7'J > h ^©^-y 
KHfifcSJgRftoT, W\? KiaKKJtLTJSAx 

^tf-^fcl-j^TA-y KSS%««iJLT^©±^{c 
ttUB»%SJ»$-es Wf>, 7U yh+oBiSfffiie 
ic ttffi L fc -1- > * iSS&fl-jH L fe iB«±S* 

[0 0 9 3] ^(C, SjM^©/c46©*7>^tO^ 
[0 0 9 4] ge^*7>^{c(i2S^©*7>^?:t 

^ 1 ©*7>^«, TngJ (lng=ixi0 

- 9 g) muL-eotttitt'smu ^.mm^m^mmm 

«rH-SiJ-r5t©T'S5o fg2©*7>£«, r mg j 

(im g =ixio- 3 g) #ffiT*^aft*tfiJsa-r5 
to?*o, t±itimt®mmttT'<D^yi;mm&zm\ 



(9) 



^¥8-2 2 4 8 9 1 
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[0095] t*t>*>. mi<D*}'y>$ffttmLrz&ff 
looo, oo otc&st, mzofivyf* I TV? 

[0 0 9 6] Sfc, 0fSa»f^*^fT U fclBtc t4, 

2©*^>^T' ; eomgfi^fti'j-r5o assim^ b 
k^-y Kfflt i an, ts^-^j YmrLzmmrmvtij* 
R^sntvc, *«oi!iffK:»LT}B*«*'afta. 

(0 0 9 7] J>-!7®mcm-3< LCDg^WOS* 

[0098] atmttifz^yi/m<omi^ ttmssriajg 

[0 0 9 9] 

(A) ffcaHV^B^V^ttHJlHl&x 9 0 (ng) 

&4y?^m&zMmz-&z>rztb<D : ¥Mvt&m(D±T(D 

[oioo] #{c, ®mMttX'(D'(y?ffimzftyyb 
tzismc-D^xmmtz,, 

[0 10 1] IsHfiKimcMbTfi, jtlftKLfccfc^f;:^ 

cofivyz<Dmmt l ty.T<o£5izfe&rcmM%7i.iziin 

[0 10 2] (B) mmWift 1 : 0. lg=100mg 

1 0 Omg x»jftleHKT*;&S„ 
[0 10 3] CCT\ @MfmK >?*i«a 

(A) -2 BktttfH'>*}SStl 

[0 10 9] $/c, FT'ti3a^©lH]^iJ^ 

(B) [iiaiift2 : B k'vy F 

(C) lHlfgi/jfP3 : B k'vy F 

Av-'vy F 

(D) IHWM : B k'vy F 

ts=y — \ 7 F 
?B*««i(ifflHl»*»i:5«:i:i?Jim-p#5. 
[0 111] *7-A-^'J'r>*MO'l'>^il 
«, ±E (A) -2, (B) , (C) . (D) oygRt 



[0 10 4] ±fE#?>Fffifcg*«l9lfK.©IK 
[0 10 5] ^tfljTfflt^/cB k A-HJ >y->*(4, <<y>7 

©*§-a-, $zmcfem?2z>'fy*m cwt, ^•>fi'> 

filQ4 0gT*&5. l"**^, Bk^yK 
(cttLT«, 4 0 g©^7 hf'y^fitf&Sfctf), ±12 
10 qtffi'Tyfttma (A) ttnlMf^'ft (B) fcco^It 

fc. 

[0 10 6] <K£ttB k - 1 > 

^y^gffli 00% OJ-teyMftflO 

I2g/T (AO :^>^S*66. 0%=26. 40 
g = 2 6, 4 OOmg 

H3g^(A2) ■■^y^m.ZZ. 0%=13. 20 
g=1 3, 200mg 

gf4^n(A3) :-<>£gSl. 3% = 0. 50g = 
20 5 0 0 m g 

lc*ti¥tii3:r>rcmc. L C F ^^-f^nWr^m 

5 g fC IS P, n-f ff tc^^MT'tf r> X t 

[0107] #{c, a^—vy h'*mmLrzmia&. m 
^Ltc^vicBk^y^^y-^tti^—fy^^y^it 

iaBk#-Fl>yi'"fc[l^tc2®IS<D*^>£, -Tftto 
30 t> r n gA'jy^j t r m g#>y-y£j c.toT-i'y^ 

[0 10 8] A^-'vy Fti, fjjSLrc«J;-5{c, B k'N 
-y Ftf ltttffiSfcO 7 0 n g, *7-^\-y Ftf 4 0 n g 

t=f£ffi[e]g&x 7 0 (n g) 
l«=?ttBlHl#!(X 4 0 (ng) 

So 

[0 110] 

40 

0. 1 g = 1 0 Omg 
0. 0 4 g= 40mg 
0. 2g =200mg 
0. 08g= 80mg 
0. 3g =300mg 
0. 12g=120mg 

<r>-?-i.7)\<v&\mvFX&K), \simm<f3&'s-y f^ 
moi&mw.imttx&r). miamft 4 

50 £tt£fc©T««&^Cfc«$aHT*&5p 



(10) 
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[0112] ccx\ -h^—^'y Ftffl^s-ryf f > 

VfT'&feC, M, Yfcfc 1 0 gX*&Z>rctbTB<D&5 

izmfemc- b k i , c o i - 1 zmfeLtco 

[0 113] 7tffrP>frU^- HJ -y^fcSS^tlT 

-V i-of awgas. *oastt, *- f y -y ^tTc 
freg^sn-ct^'Of f >f ti, m^tf^L^tt 

<D7°y y F^©&gIfg£;gT(,>£ fc iblcJ ytrtf&t) 
tlX^-y hf&WM'PLXb^ZfctbX'&Zo io 
[0 114] <^£ffiC-B k 1 > 
Ilg^: -Of a* l 0 0 % (U -fe -y FftftO 

(C-Al) :^y?Si6 6. 0%=13. 
2g=1 3, 200mg 

g!3g^(C-A2) :-Ofg»33. 0%=6. 6 
g = 6, 600mg 

m4S/^(C-A3) : -Of gift 2. 5%=0. 5 
g = 5 0 0 m g 

<mizmc o i - 1 > 

m 1 : -Of 8« l 0 0 % CJ-tr-y MM10 20 
^2g^(Co]-Al) :-Ofg»6 6. 0% = 

6. 6 0 g = 6, 6 0 Omg 

S3S^ (Co 1-A2) :-f>^iS13 3. 0% = 
3. 30g = 3, 300mg 

^4SS (Co 1-A3) :-f>fgS4. 0%=0. 
40g=400mg 

±.mmi£imcm~3z l c do^-^77*b k a - f y 

M, C©-Of ^S©gt^&l^fe©££*^t2:T^;jVf 
[0 115] ^t. -Of f yf ®#*£SILfci§£-lC 

■o^xmwztZo 

[0116] 7°y yf t&^T, Jy>?Siy?-$.mhft 
[0117] fffc(c^*ns^>f f >f ©ti-a-, 

<0*-y h-rvf Bti, B kf >f ti2 3 g, 7J7-f y 
f C, M, Yte&fel 1 gT*i&£o SE^t- -OfSefc 40 

[0 118] <^SffiC-B k 2> 
SB 1 : -Of SUI 1 0 0 % OJ-b-v FiMt) 
S2S/T (Co 1-A4) :-Ofg«6 6. 0%=1 
5. 1 8 g = 1 5 . 180mg 
S3i^ (Co 1-A5) :-Of8«3 3. 0% = 

7. 59g = 7, 59 Omg 

S4ii (Co 1-A6) :-Of8S2. 2%=0. 
50g=500mg 

<WtfeMC o 1 - 2> so 
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SilgjS : -Ofg»l 0 0% (U-tr-y hftftO 

^2ij5 (Co 1-A7) :-r>-fg«66. o%= 

7. 26g = 7, 260mg 

S3^(Col-A8) :-Ofg»3 3. 0% = 
3. 6 3 g = 3, 6 3 Omg 

S4iS (Co 1-A9) :-Of8«3. 6%=0. 
40g=400mgmg 

±fE^{it«cS-^#LCDcO/^-f*v7^B kl'Vf f 
>f, #7— Of f >f (cWjSS-BrTS^W»)#^ 

[0 119] -Of f >f 

aa, hi ucxisiWLttmmic. -of^yfi 

££ftTfc«fcv\, a-f-'Jt-yMcjttl/TliBl 2(c 

-0*-K<fcoT5i5££ft5 0 
[0120] (SfiWJ 2 ) 2 (DUffiflJt L 

[0121] illW^i'/c'fyi' ->*x-y h'N 

•yHt'tt, -of jg*»ttii-rsii^fc-f fciaaifi^* 

fflraLTfc-f±©-Of *«j«BS-B:Tf-0«?a^K 
^^rlgij-rSfctti, 7'J y F'tHC'N-y F (-Of) 

0, LfcfcLT&58l±*I»a«U*»£fc:fcL -Of 

aattjspfciSLT-of ?B«ftoJittMjE*nffliLft^ 

[0122]^ FSSKMLTfi, 7°y y F4"£Wy 

7° U > Mfcfcqtm F'y hRJ&W-jWL/fflffiO'N'y F©5H» 

[0 12 3] yjyh+OBfS#ffl«pffl 
7° 'J > h «r?T o fcmtc ttm F -y F i&SriW] L , cnict 

?x%mmz:mmLxmtE(D'\>y vum&mmu *<d 
umcfccxmmznz'fy? ma-mnmiE^n o . 

[0 12 4] -T&fc^ 7°yyF4>©l 0ms£>#{4B# 
F^rtfcRttHL/c-Of rgSc^tfiiJL, ^<0|gifta{cSc5 
^T^«-Tvf»«:ffiIE-rst©T*fe5. <fc 9 SttWfc 
(4, 1 0ms»cqtm-rs-f >f iS<DiSti: J €-nfc:ScJ< 
ffiJE-ryf mSa^UT, 7°'J Vf F^<0R AMfC^-co 



(11) 
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N V R AMK^ftST'O^tHDlf $8£#£i£tyo 
[0 12 5] fcfc, ^'J^htfO'N-y KfiigSfcti 
cD'vy KtcHLTtt, 1 ?t<D7°U Z/hZnffiLtc 

'<klcmi&<0l8a£ t )%fiMLr^zmc. ^M<D^y FrS 

[0 12 6] WJT'fflVfc'vy F«, ttttifflkte 
■y KfiS*, #52 0 "CfcfiiS U C ©«ffiT?^U V h A' 

tcMLTfi2 0t:W±©^-a-%«*i;L/co 'vy 

Fiaa^s o tittffi^g^c&srcavvy 

[0 12 7] 01 4«#§yS$J'£ffl^3'vy Kfc-SBflS 

[0 12 8] 0^O5 0 Ott-O'^^RttB^-ttSfcft© 
k-^T'SD, 5 0 1 fiRtfflP* 5 0 2«?R^LTI/>5 
V^?gT'fe5o fctigiNcvy FOSIBfc 

frSfcttOIJ-^l:-* 5 0 4#E-S«±£»ti-&tlT 
VSo 5 0 3{i-Cy^?g^ 5 1 0«'T>^tt*&KT-fe 

[0 12 91^7 FSfifc^y*ttm«<Dll8tfi£#*{>3 



'vy K©ia*±#A T (d e g) ktBMA^SCi:*^ 
A^Ti/^o ffioTA'j FfMJt^Ifjg&ffiLfc'K SI* 

1 5fC^fo 

[0 130] 01 5(iB k'Vy F#-HJ v'/lto'w 

Frss (d e g) fctt-rsRtffia (n g) ©H«*;jvr 

[0131] BI(D j; 5 ICN7 KiSSfcM Ode giffiZlS: 
[0 13 2] S-fB k'Vy Kfcffll^fcif S<D4 >^fNfR 

[0133] 'w vw&t^L^y^'mwmnmim, 

Ml 5tS-r«t3t, rgSlfjgS (2 0t) T'Bk'Vy 
F^P.(±m^n5S*(4tBffl^9 0 ngT'feS'Ny FT* 
tt, 'vy KHfitf 1 d e gt&tzmiclfi 1 n giiinrT 

20 filMSST'ti,. CtttScJt, 'vy KSfifc-&t> 

[0 l 3 4] 
[S3] 



fiJIIE (A 1 d e g= 1 n g) 



'vy KSS 






2 0 (TC) 


0 (ng) 


9 0 (n g) 


2 5 


5 


9 5 


3 0 


1 0 


1 0 0 


3 5 


1 5 


1 0 5 


4 0 


2 0 


1 1 0 


4 5 


2 5 


1 1 5 


5 0 


3 0 


1 2 0 


5 5 


3 5 


1 2 5 


6 0 


4 0 


1 3 0 


6 5 


4 0 


1 3 0 


7 0 


4 0 


1 3 0 


1 5 


4 0 


1 3 0 


8 0 


4 0 


1 3 0 



[0 13 5] m3lC^-f^vlC. 'vy KiSS#6 OtW 

tvitntmm&itffmveafeZLT&zMt* 'vy ks 
ft# 6 o t w± fc * * k f y t <D^mmt t^y^om 

[0 13 6] ±KfluE«»C.J:-3T, 1 T'3$^fc<fc 



50 



^TJytmkWit&WQWZ.ZCtff-VZZo 
[0 13 7] #fc, A^-A-MJ-y^fcfctfSSSIEfc 

[0 13 8] Hu$Lfc:cfc?t;:#7-'vy Fti^^-O^ 
RtttSfite, S^ttffifikLTB k'N-y FT-7 0 n g» * 
FT* 4 0 n gT'$5„ ti^—ti — F D -y^Oif 



(12) 



13f»8¥ 8-2 2 4 8 9 1 
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[0 13 9] B k'vy FORtmfiti, 'W FiSS±# 

(AT) (Dldeg«LT$50. 8 n gi&inrfS. * 
ft, i3=>—'\»j KT'fi, 'vy KiSft±# (AT) Old 
eg(cWLT$iJ0. 5 n gigf/nTS,, COftft, JWTK 

(A 1 de g = 0. 8 n g) 



[0 14 0] 
K4] 



ftiiEft 



2 0 (*C) 


0 


2 5 


4 


3 0 


8 


3 5 


1 2 


4 0 


1 6 


4 5 


2 0 


5 0 


2 4 


5 5 


2 8 


6 0 


3 2 


6 5 


3 2 


7 0 


3 2 


7 5 


32 


8 0 


3 2 



70 (ng) 
7 4 

7 8 

8 2 

8 6 

9 0 
9 4 
9 8 

10 2 
1 0 2 
1 0 2 
1 0 2 
1 0 2 



[0141] 



[|g5] 

(A 1 de g = 0. 5 n g) 







Sottas 


2 0 CC) 




0 (ng) 




40 (ng) 


2 5 


2 


. 5 


4 2 


. 5 


3 0 


5 


. 0 


4 5 


. 0 


3 5 


7 


. 5 


4 7 


. 5 


4 0 


1 0 


. 0 


5 0 


. 0 


4 5 


1 2 


. 5 


5 2 


. 5 


5 0 


1 5 


. 0 


5 5 


. 0 


5 5 


1 7 


. 5 


5 7 


. 5 


6 0 


2 0 


. 0 


6 0 


. 0 


6 5 


2 0 


. 0 


6 0 


. 0 


7 0 


2 0 


. 0 


6 0 


. 0 


7 5 


2 0 


. 0 


6 0 


. 0 


8 0 


2 0 


. 0 


6 0 


. 0 



[0142] (^s&t&m xic*mi<om3<D$mmic %t>*>wim''i/\'xz*j&tz-&z>ffl®*?z>c tie**) 

7V y h *<7yvy h'M&lc&t>i£X'sv h'oxm&ft? so -y F?Sfi£IH&& < -Ot?ffi<DBttiimZ-'felcU®tZ 



(13) 
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[0 14 3] fcjfratBLTtttfifciOS^OJfSgSft 

vF^-F{c#]SLTq^:li5^©»£?iIE-t 
£>#&tcc>^TgS^HE-f 3, 

[0 14 4] jfi¥fc*3V^Ttt, B^'W^L/cr"-* 

Wi ndows-OS (MShZ) m^i/Xy- LlXM* 
«7/U^-i/3VV7hSll\ J3i<«?£7°y>FBi$f* 
JC^ffl^U > F€— KT*Hl££ffl7rf ttfT'tS «fc 

[0 14 5] CO.t^^yjy^filfc^T, -otwm 
[0 14 6] 7" 'J yF^—FfcLTMu fflj^tf IrI-B^ 

fcttLTlSSi5|©j£i£*fT9 f7 r -<yf>)y ht- 
Fj roHPt-Fj rF^7 F*-Fj C 
(Dtf^-fcfi^-FKfSliT'vy K©S££«ffllU ttffl 



[0147] m«\ -i'y^i»iRffla* , a5ni'>i'o 

fc L^^tc < ^ 0 H P fflffift fc'fc 7° 'J V F 3 

F"77F*-F (#Rf£, 5 0%RS3I 
J8^±tf5fci6(c F-y h-9-i'X**S<-r5fc4i)Ki!ta 
fctt, 7°'; y YW&im< Tfettfflfl*TtfSC fc%fT 



[0 14 8] COJ^&tttiJffiliWaSUT, -f>^8 
**OffliE*ff3o &7°U>F*-FT*<Dl§A£)gSi:^ 
>fiS{*«!«WTOS6 (Bk*-h'J-yS?ffl) , 317 
tt7-A-h l J7->*OBk'N7Kffl) , 318 

Ztitc-fV y F*~ FT-7°'J > Ffc^fff SBIfcte* g 
6fr&£8KLfc#oT?B«qtffi**lfiEU IffiLfc 

[0 14 9] 
[316] 



7* U Vh^-K 


F*sa 




1 


2 0 ("C) 


0 (ng) 


2 


3 0 


1 0 


3 


4 0 


2 0 


4 


5 0 


3 0 


5 


6 0 


4 0 


6 


7 0 


5 0 


7 


8 0 


6 0 



[0 15 0] 



[317] 

(0. 8ng/deg) 



7"V > F*-H 






1 


2 0 (TC) 


0 (ne) 


2 


3 0 


8 


3 


4 0 


1 6 


4 


5 0 


2 4 


5 


6 0 


3 0 


6 


7 0 


3 0 


7 


8 0 


3 0 



[0151] 



H8] 

50 



(14) 



ftffl¥8-2 2 4 8 9 1 



25 



26 



(0. 5 n g/d e g) 





PSK 




1 


2 0 CC> 


0 (n g) 


2 


3 0 


5 


3 


4 0 


1 0 


4 


6 0 


1 5 


5 


6 0 


2 0 


6 


70 


2 0 


7 


80 


2 0 



[0 15 2] ±I2S{c*5^t, flaRif r7r^>yu> 

F^t-Fj its -fVWe-h'Zlcjcij^L. TOHP* 

-kj {iyyyh^-K5*wjs-rs. *r=, rF^7 

F57 ht-FT'feiny 5— E- F^ji«L/ci§-&tc 
« , y "J > F tt&tfiS < T t tt ffifiS: W /c73 fffil^ C 
hfrz>7v F 1 #*tt£f 5 . 

[0153] coidfc, s-fvyht-vmcfyt 

[0 15 4] (*<Dffi) ft*>\ *fg^tt, ^fCi'V^ 

OMAtfasaftSESiit^u— tfjtss) mie«jx 

'vy F\ 8BS8fit43^T«nfej»«*t,fc6-rt>OT 

JifiltT't SALT'S So 
[0 15 5] ^©^W*1i^lIS(CO^T«, MZ. 
tt\ ^S#l^4 7 2 3 1 2 9^B^|fflS, 7 4 0 

j&s:i&s±#£#* 5'>*< i -ocommimzwiju 



50 



*ffcLT«, *1#I^4 4 6 3 3 5 9#91tn&. [ajg! 

4 3 4 5 2 6 2^H£lffl»{CfieSc£nT^5<fc?ftt>0:tf 

^W<0*@#fFS4 3 1 3 1 2 4^fE*t»fcfEfc£ftT 

T*S5„ 

[0 15 6] ffiS'vy KOflUSfcLTtt, ±.ft<D&mM 

•fcrassnxi^sj:? attain. $gg, ma^^f* 

5^H^I^4 5 5 8 3 3 3^SfflS, *@^fF^4 4 

5 9 6 0 0^W»B»*ffll/^c«JSt>*»Wfc:d$n«t 

■f £^88 5 9- 1 2 3 6 7 0^ii$g^x^;U^£OE 

5«fMBB 5 9- 1 3 8 4 6 1 ^fgfcS^fc^fiEi: 

»1A 5 HO «k 5 ft fc <DT°& o T t , *B9JK £ ftfcfES 
l£Wmic%)m& < fT? C fc#T*#3 J: 9 feftSfr&T'fc 

[0 15 7] 2 5>fc. IBI8t£H:tffEliT-i*3iS§ift8<*© 

ftES'N-y FfcLTtt, tiaSES^v KOffl^fcio 

ISil'N-y Ft LTOSfiEOt^-rnTt Ja\, 
[0 l 5 8] jbn*.T, ±m<D&o%~>V7)l5"(7<Dt> 
©T*&, SK*^(c@^$n/cfS^-y F\ 

SB*<*fr e. ©i' > * OW^BlHgtcft S^SltOf- 
•yy^^yolHii'N-y F, £3tHiEli'N-y Kiftt- 
# «K -T > ^ ^ > f WW t *> ftfz ft - F 'J -v ~>*^ ■< f<0 
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